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Abstract
On November 25, 1983, the federal Occupational Safety and Health
Administration promulgated the "Hazard Communication Regulation" (29 CFR
1910.1200). The state of North Carolina amended this legislation on
June 27, 1985 [North Carolina Occupational Safety and Health Hazard
Communication ; 13 NCAC 7C.0101(a)(99)]. These regulations address the
issue of communicating chemical hazards to employees who are potentially
exposed to hazardous substances in the workplace. They accomplish the
communication in five separate but related tasks. These are the deter¬
mination of hazards, the development of Material Safety Data Sheets, the
implementation of container labeling, the training of employees, and the
writing of a Hazard Communication Program.
North Carolina has also passed the "Hazardous Chemical Right To
Know Act" on July 17, 1985 (Article 18, Chapter 95, North Carolina
General Statutes 95-173 et seq.). This legislation pertains to the com¬
munication of chemical hazards to the Fire Marshall and other Public
Safety Officials as well as the North Carolina community at large.
A compliance strategy for the National Institute of Environmental
Health Sciences (NIEHS), a federal research laboratory, is presented.
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I.  INTRODUCTION
An Overview of NIEHS
The National Institute of Environmental Health Sciences (NIEHS) is
a diverse laboratory facility belonging to the National Institutes of
Health, Department of Health and Human Services. The purpose of NIEHS
is to conduct biomedical and biochemical research on the health effects
of the environment (61). The three major objectives of the Institute
are the generation of data to assist in the formulation of better public
health policies, the reduction of the high cost of health care by empha¬
sizing health promotion and disease prevention, and the development of
suitable safeguards for emerging technologies (61).
A broad spectrum of scientific disciplines are represented at the
Institute. A partial listing includes chemistry, physiology, bioche¬
mistry, pharmacology, biophysics, cellular biology, genetics, pathology,
and epidemiology (62). NIEHS facilities include approximately 300
laboratories and employs about 700 employees. For the purposes of
Hazard Communication the employees of concern are those who are poten¬
tially exposed to hazardous substances - scientists, technicians, shop
and maintenance personnel, animal handlers, and contractors.
Due to the nature of the research conducted at NIEHS, some
employees are potentially exposed to some toxic chemicals. Often, very
little hazard information exists for the substance under study. A large
research establishment such as NIEHS, represents one of the more
challenging workplaces for developing a Hazard Communication Program due
to the large number of research chemicals used and stored.
History of the Federal Hazard Communication Regulation
In 1974, the National Institute for Occupational Safety and Health
(NIOSH) published a criteria document which recommended that the
Occupational Safety and Health Administration (OSHA) promulgate a stan¬
dard dealing with hazardous chemical communication. This document was
titled "A Recommended Standard ... An Identification System for
Occupationally Hazardous Materials," and included provisions for con¬
tainer labeling and the development of Material Safety Data Sheets
(MSDSs) (65).
Also in 1974, a Standards Advisory Committee for hazardous material
labeling was established in accordance with section 7(b) of the
Occupational Safety and Health Act of 1970 (OSH Act). The purpose of
this committee was to develop guidelines for the implementation of sec¬
tion 6(b)(7) of the OSH Act. A final report was submitted by the commit¬
tee on June 6, 1975. This report recommended guidelines for
characterizing and ranking chemical hazards as well as the labeling of
containers, the development of MSDSs, and the training of employees.
OSHA published an Advanced Notice of Proposed Rulemaking on chemi¬
cal labeling in the Federal Register (42 FR 5372) on January 28, 1977.
In this advanced notice, public comment was requested on the need for a
standard which would require employers to label hazardous materials and
to inform their employees of the hazards to which they are exposed. In
general, there was an overwhelming support for the concept of hazard
communication.
On January 16, 1981, OSHA published a Notice of Proposed Rulemaking
entitled "Hazards Identification" (46 FR 4412). This notice would have
required employers to assess the hazards of the chemicals in their
workplace using a specified procedure. Also, labels were to be affixed
to all containers of hazardous chemicals within the workplace (including
pipes and vessels) as well as those leaving the site. This notice was
withdrawn by OSHA on February 12, 1981 (46 FR 12214). OSHA stated that
the purpose of the withdraw! was so that they could reconsider the regu¬
latory alternatives.
The Notice of Proposed Rulemaking was republished on March 19, 1982
(47 FR 12092). This proposal required that chemical manufacturers
assess the hazards of the chemicals they produce in lieu of the indivi¬
dual employers. Employers in the Standard Industrial Classification
(SIC) code 20-39 were to establish a hazard communication program for
their employees. The communication was to be accomplished by labeling
in-plant and downstream containers and through the availability of MSDSs
and employee training. OSHA believed the proposed standard was needed
because many employees and employers were not aware of the hazards of
chemicals in their workplaces and that this lack of knowledge increased
the risk of occupationally related chemical source illnesses and
injuries.
The proposed rulemaking became law with some modifications, when
OSHA added it to the final rule of the OSH Act. This standard entitled
"Hazard Communication" (29 CFR 1910.1200) was published in the Federal
Register (48 FR 53280) on November 25, 1983.
History of the North Carolina State Hazard Communication Regulations
North Carolina (NC) has an OSHA approved state plan for the enfor¬
cement of occupational safety and health standards, in accordance with
section 18(c) of the OSH Act. The NC Commissioner of Labor has the
authority to adopt and promulgate occupational safety and health regula¬
tions for the protection of employees in the state (NC General Statute
95-131). A condition of the state plan approval is that the state stan¬
dards must be at least as effective as the corresponding federal regula¬
tions. On February 1, 1984, NC adopted by reference the Federal Hazard
Communication Regulation (29 CFR 1910.1200) and inserted it into the NC
Administrative Code [13 NCAC 7C.0101(a)(99)].
The state adopted regulation was amended by the NC Department of
Labor on June 27, 1985. The amendments modified the federal regulation
to yield a rule which is probably more effective in achieving the
underlying objective of decreasing occupational illnesses and injuries
related to chemicals.
On July 17, 1985, the State also passed a "Hazardous Chemicals
Right To Know Act" (Article 18, Chapter 95 of NC General Statutes 95-173
et seq.) which differs from the NC Occupational Safety and Health
Communication Standard [13 NCAC 7C.0101(a)(99)]. This legislation focu¬
ses on the dissemination of chemical hazard information to the Fire
Marshall (and other Public Safety Officials having jurisdiction) as well
as the NC community at large.
This report provides a foundation for developing a strategy which
can be used by NIEHS to comply with these Hazard Communication
Regulations. The regulatory requirements of the federal and state stan¬
dards are described, a literature review of relevant issues is provided,
compliance options are discussed, and a Hazard Communication Program
proposal for NIEHS is presented.
References (70,71,77,98)
II. OVERVIEW OF FEDERAL AND NORTH CAROLINA OCCUPATIONAL
HAZARD COMMUNICATION REGULATIONS
Purpose
The purpose of occupational Hazard Communication Regulations is to
ensure that the hazards of chemicals produced in or imported to the U.S.
are evaluated and this information is transmitted to the affected
employees. The overall objective of the standard is to reduce the inci¬
dence of chemical source illnesses and injuries in the workplace through
increased availability and comprehension of chemical hazard information.
Scope and Application of the Federal Regulation
The federal rule is intended to preempt any state and local law
pertaining to hazard communication in the workplace. Any state which
desires to assume this responsibility may do so only under the provi¬
sions of section 18 of the OSH Act which deals with state jurisdiction
and state OSHA plans (29 USC 651 et seq.).
The final rule of the Federal Hazard Communication Standard only
applies to chemical manufacturers, importers and distributors, and busi¬
nesses in SIC 20-39 (the manufacturing sector). Although many busi¬
nesses outside of SIC 20-39 have significant numbers of employees
exposed to hazardous chemicals, OSHA believed the manufacturing sector
had the greatest need for hazard communication. This decision was based
on the fact that approximately 50% of the reported chemical source
illnesses and injuries occured in the manufacturing sector, although
these industries only accounted for around 30% of the total U.S.
employment. Since these chemicals are developed and produced in the
manufacturing sector and chemical producers are the logical choice for
evaluating the hazards of their products, OSHA determined that the
hazard information must be developed in the manufacturing sector
regardless of the scope of the regulation. OSHA expected this infor¬
mation to be available to establishments outside SIC 20-39 once the
regulation went into effect.
The scope of the federal standard was subsequently challenged in
the U.S. Third Circuit Court of Appeals [United Steelworkers of America
vs. Auchter (763 F.2d 728)]. The plaintiffs argued that employees of
industries outside of the manufacturing sector should also be covered by
the standard and that OSHA erroneously made a distinction between manu¬
facturing and non-manufacturing employers in terms of the protection
provided for the employees exposed to hazardous substances. On May 24,
1985, the court issued it's opinion. Although it agreed that the manu¬
facturing sector had the greatest need for this regulation, it did not
approve of covering the manufacturing sector exclusively. Because of
this, OSHA subsequently published an Advanced Notice of Proposed
Rulemaking which expanded the scope of the Hazard Communication Standard
(50 FR 48794 ; November 27, 1985). This proposal expands the scope of
the rule to cover other industries outside of SIC 20-39 where employees
are exposed to hazardous materials. It is anticipated that some form of
this proposal will become an amendment to the final rule after the
public comment period.
Scope of Laboratory Requirements
Employers outside of the manufacturing sector need not comply with any
of the requirements of the federal standard unless they are chemical
importers or distributors supplying hazardous substances to manufac¬
turing users. This exemption also applies to laboratories outside of
SIC 20-39. However, there are laboratory facilities within the manufac¬
turing sector - quality control labs, product development labs, and
research laboratories. According to the federal rule, laboratory
employers have a 1imi ted exemption:
1. Laboratory employers shall ensure that labels on incoming con-
tainers of hazardous chemicals are not removed or defaced.
2. Laboratory employers shall maintain any MSDS that is received
with incoming containers of hazardous chemicals and ensure that
they are readily accessible to their employees.
3. Laboratory employers shall ensure that laboratory employees are
apprised of the hazards of the chemicals in their workplaces in
accordance with the training requirements of the standard.
Total Exemptions
The federal rule provides a total exemption for those substances
listed below:
1. Hazardous waste
2. Tobacco and tobacco products,
3. Untreated wood and wood products (except wood dust),
4. Foods, drugs or cosmetics intended for personal consumption by
employees while in the workplace, and
5. Articles which do not release or otherwise result in exposure to
a hazardous chemical under normal conditions of use.
Basic Program Elements
Comprehensive communication of chemical hazard and precautionary
information is accomplished by the following basic program elements:
1. Hazard Determination
2. Container Labeling
3. Other Forms of Warning
4. Material Safety Data Sheets
5. Employee Training
6. Written Hazard Communication Program
Hazard Determination
The determination of the hazards associated with the chemical is to
be performed by the chemical manufacturer or importer. Chemical users
do not have to evaluate chemicals unless they choose not to rely on the
hazard determination performed by the chemical manufacturer or importer.
The hazard determination must consider the available scientific evidence
concerning the hazards of the chemical. Human epidemiological studies
and case reports shall be considered when available. The toxicological
testing in animal populations shall also be used to predict the health
effects that may be experienced by exposed workers. The health hazard
evidence must be based on at least one statistically significant study
conducted in accordance with established scientific principles.
Physical hazard determinations must also be based on valid scientific
evidence.
Evaluators must determine the hazards associated with chemical mix¬
tures according to the following options:
1. If the mixture is tested as a whole, the results of that testing
shall be used to determine if the mixture is hazardous.
2. If the mixture is not tested as a whole for health hazards, the
evaluator must assume that the mixture presents the same health
hazards as the hazardous components which compromise >_ 1% of the
mixture (by weight or by volume), unless the mixture contains a
confirmed or suspect carcinogen in concentrations which compro¬
mise >_ 0.1% of the mixture weight or volume. If the mixture
does contain a confirmed or suspect carcinogen in quantities
>^ 0.1% of the total mixture, then it is assumed that the mixture
presents the same hazard as the potentially carcinogenic com¬
ponent, in addition to the hazards associated with the other
components compromising 1% or greater of the mixture.
3. If the mixture is not tested as a whole for physical hazards,
the evaluator must use whatever scientifically valid data that
is available to assess the physical hazard potential of the mix¬
ture.
The chemical evaluator must consider chemicals on the following
lists to be sufficient evidence to consider the chemical as a health
hazard:
1. Toxic and hazardous substances regulated by OSHA, 29 CFR 1910
subpart Z list (81)
2. Substances included in the latest edition of the American
Conference of Governmental Industrial Hygienists (ACGIH)
"Threshold Limit Values for Chemical and Physical Agents in the
Work Environment" (2)
Also, the following references are to be considered as evidence
that the chemical is a confirmed or suspect carcinogen:
1. The latest edition of the National Toxicology Program's (NTP)
"Annual Report on Carcinogens," if it lists the substance as a
confirmed or suspect carcinogen,
2. The latest edition of the International Agency for Research on
Cancer (lARC) Monographs, if it lists the substance as having
either "sufficient evidence," "limited human evidence," or
"inadequate human but sufficient animal evidence" for car¬
cinogenicity (lARC Categories I, IIA, or IIB), or
3. The Suspect Carcinogens regulated by OSHA, 29 CFR 1910
subpart Z.
Inclusion on the above lists only allows one to simplify the proce¬
dure for determining if the chemical is exempt from the Hazard
Communication Regulation. If the substance is not on the list, it may
or may not be exempt. If a chemical (or component of a mixture >_ 1% of
the mixture volume or weight or >^ 0.1% for suspect or confirmed car¬
cinogens) is included on one of these lists, then the substance must be
considered to be a hazardous material unless it is tested as a whole and
determined to be non-hazardous. However, the manufacturer or importer
must still determine the hazards associated with the chemical in accor¬
dance with the standard. If the employer (chemical user) has evidence
to indicate that a component of the mixture present in concentrations
less than 1%  (or less than 0.1% in the case of carcinogens) could be
released in such quantities which would exceed an OSHA Permissible
Exposure Limit (PEL) or an ACGIH Threshold Limit Value (TLV) or other-
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wise presents a health hazard to the employees, then the mixture is also
to be assumed to represent the same hazard as the component which is
released. "
Furthermore, OSHA considers any chemical which is defined as a
corrosive, irritant, sensitizer, toxic, highly toxic, or a target organ
toxin to be health hazards. For physical hazards, OSHA defines com¬
bustible liquids, compressed gases, explosives, flammable materials,
organic peroxides, oxidizers, pyrophorics, unstables, and water reac-
tives as those substances which require hazard communication. The spe¬
cific defintions used by OSHA for these health and physical hazards are
supplied in Appendix A.
The evaluator must describe in writing, the procedures used to
determine the hazards and these written procedures must be available
(upon request) to the employees, the Assistant Secretary of Labor, the
Director of NIOSH or their designated representatives.
Container Labeling
The chemical manufacturer, importer or distributor must ensure that
each container of a hazardous chemical is labeled, tagged or otherwise
marked with the following information:
1. the identity of the hazardous chemical(s)
2. the appropriate hazard warnings
3. the name and address of the chemical manufacturer, importer
or distributor
New labels need not be affixed by the chemical supplier, if existing
labels already convey the required information.
The party developing the label must ensure that the labeling does
not conflict with the labeling requirements of other federal regula¬
tions, especially the Hazardous Materials Transportation Act (18 USC
1801 et seq.) and any regulation issued under this Act by the DOT. They
must also ensure that the labeling does not conflict with the labeling
requirements of any OSHA health standards.
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The employer (chemical user) must ensure that each container of
hazardous chemical in their workplace is labeled, tagged or is otherwise
marked with the required information listed above. Employers are
responsible to ensure that labels are not removed or defaced from
incoming containers, unless the container is immediately marked with the
required information. Also, the employers must ensure that the
following conditions are met:
1. the labels are legible and in English,
2. the labels are prominently displayed on the containers, and
3. the labels are available throughout the work area and during
each work shift.
Labeling Exemptions
Some materials while exempt from the labeling requirements of the
federal and state standards, must still be included in the employer's
Hazard Communication Program:
1. Pesticides as defined in the Federal Insecticide, Fungicide
and Rodenticide Act (FIFRA ; 7 USC 136 et seq.) when subject
to the requirements of that Act, including the labeling
regulations issued under that Act by the EPA.
2. Food, food additives, color additives, drugs or cosmetics
(including materials intended for use as ingredients of
such) as defined in the Federal Food, Drug and Cosmetic Act
(21 USC 301 et seq.) when subject to the labeling require¬
ments of that Act, including the labeling provisions issued
under that Act by the Food and Drug Administration (FDA).
3. Distilled spirits, wine or malt beverage intended for non-
industrial use as defined in the Federal Alcohol
Administration Act (27 USC 201 et seq.) when subject to the
labeling requirements of that Act issued by the Bureau of
Alcohol, Tobacco and Firearms.
4. Consumer products as defined in the Consumer Product Safety
Act (15 USC 2051 et seq.) when subject to the labeling provi¬
sions of that Act as issued by the Consumer Product Safety
Commission.
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5. Hazardous substances as defined in the Federal Hazardous
Substances Act (15 USC 1261 et seq.) when subject to the
labeling provisions of that Act as issued by the Consumer
Product Safety Commission.
Also, the employer is n^t required to label "portable" containers into
which hazardous chemicals are transferred from labeled containers and
which are intended only for the immediate use of the employee who per¬
formed the transfer. "Immediate use" refers to use within the work shift
in which the transfer was performed (maximum of 8 hours).
Other Forms of Warning
The employer has the alternative to use signs, placards, batch
tickets, operating procedures or other written materials in lieu of
affixing labels to individual stationary process containers as long as
the alternative method identifies the containers to which it is appli¬
cable and conveys the required information. These alternative warning
methods are to be readily accessible to the employees in their work area
and during their work shift.
Material Safety Data Sheets
The chemical manufacturer or importer must obtain or develop a MSDS
for each hazardous chemical they produce or import. This task may be
contracted to a third party, but this does not eliminate the manufac¬
turers' or importers' responsibility for providing accurate information.
The chemical manufacturer and importer must ensure that:
1. The MSDSs are written in English.
2. For any given category of the MSDS where no relevant infor¬
mation is found, that this section is so marked to indicate
the absence of applicable information.
3. The information recorded on the MSDS accurately reflects the
scientific evidence.
4. The MSDS is updated within three months of when the manufac-
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turer or importer becomes newly aware of significant infor¬
mation regarding the hazards or protective measures. (Note:
If the chemical is not currently being produced or imported,
then the information must be added to the MSDS before the
chemical is marketed again.)
5. The distributors and purchasers (for the federal standard,
the purchasers need to be in SIC 20-39) of hazardous chemi¬
cals are provided with a MSDS with the initial purchase as
well as the first purchase after an update of the MSDS. The
MSDSs may be shipped with the hazardous material or may be
sent prior to or at the time of the shipment.
6. The MSDSs are readily available, upon request, to the
Assistant Secretary of Labor, the Director of NIOSH or their
designated representatives in accordance with 29 CFR
1910.20(e).
The format of the MSDS is not rigid; it may be kept in any form
providing that it contains the required information. The chemical manu¬
facturer or importer may even develop MSDSs to cover groups of chemicals
when the chemicals are complex mixtures having similiar hazards and con¬
tents, i.e., the chemical ingredients are essentially the same, but the
specific composition varies from one mixture to another.
Chemical distributors must ensure that MSDSs (and their updates)
are obtained from the manufacturer or importer for each hazardous chemi¬
cal they distribute. They must also supply these MSDSs to all of the
downstream distributors and purchasers of hazardous chemicals.
Employers must have a MSDS for each hazardous chemical they use
(and/or store) in the workplace. The employer has the option to either
obtain the MSDS from the manufacturer, importer, distributor or an out¬
side source, or develop the MSDSs internally. If the MSDS is not
supplied with the purchase, the employer must obtain the MSDS from
either the manufacturer, importer or distributor as soon as possible.
If the employer desires to develop their own MSDSs, all of the respon¬
sibilities of the manufacturers and importers listed above for deve¬
loping these documents must be met by the employer.
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Employers may design a MSDS to cover groups of chemicals in a spe¬
cific process rather than individual MSDSs for each chemical, providing
the required information is supplied for each of the hazardous chemi¬
cals.
The MSDSs must be readily accessible to the employees throughout
their work area and during each work shift. Employers must also ensure
that the MSDSs are readily accessible, upon request, to the Assistant
Secretary of Labor, the Director of NIOSH, or their designated represen¬
tatives (or the designated representative of an employee) in accordance
with 29 CFR 1910.20(e).
The chemical manufacturer, importer or employer preparing the MSDS
must ensure that at least the following information is included on it's
MSDS:
1. Chemical and common names of the substance and it's hazardous
components
2. Physiochemical information
3. Physical hazards
4. Health hazards
5. Primary routes of entry
6. Exposure standards
7. Carcinogen listing
8. Handling precautions
9. Control measures
10. Emergency and First-Aid Procedures
11. Date of preparation or revision
12. Author
Employee Training
Employers must provide employees with information on the hazardous
chemicals in their work area at the time of their initial assignment and
whenever a new "hazard" is introduced into the workplace. All employees
exposed to hazardous materials shall be informed of:
1. the legal requirements of the Hazard Communication Standard
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2. any operations in their work area where hazardous chemicals are
present
3. any methods and observations that may be used to detect the pre¬
sence or release of a hazardous chemical in the work area such
as monitoring performed by the employer, continuous monitoring
devices, visual appearance or odor of the hazardous chemicals
when being released
4. the physical and health hazards of the chemicals in the work
area
5. the measures employees can take to protect themselves from the
hazards including but not limited to the specific procedures the
employer has implemented to protect employees from exposure such
as appropriate work practices, emergency procedures, and per¬
sonal protective equipment
6. the details of the Hazard Communication Program developed by the
employer including an explanation of the labeling system, MSDSs,
and any other forms of warning (Note: The focus of this section
should be aimed at how employees can obtain and apply the
appropriate hazard and precautionary information.)
7. the location and availability of the written Hazard
Communication Program including the list(s) of hazardous chemi¬
cals and MSDSs
Written Hazard Communication Program
It is the responsibility of the employer to develop and implement a
written Hazard Communication Program. The written program shall at
least contain explanations of how the employer will satisfy their
compliance requirements, which shall include descriptions of the
following:
1. the container labeling system
2. the other forms of warning
3. the Material Safety Data Sheets
4. the employee training
5. the methods the employer will use to inform the employees of the
hazards of non-routine tasks
, ͣ. ͣ.*l>;«^.^f»H?ife- -_ ͣ
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6. the hazards associated with chemicals in unlabeled pipes or
vessels in their work area
7. the methods the employer will use to inform any contractor
employers of the hazardous chemicals their employees may be
exposed to, while performing their work at the employers busi¬
ness
The written program shall also contain a list of the hazardous che¬
micals known to be present, using the identity that is referenced on the
MSDS. This list may be compiled for the workplace as a whole or for
individual work areas.
The employer shall make the written program available, upon
request, to the employees, the Assistant Secretary of Labor, the
Director of NIOSH or their designated representatives, in accordance
with 29 CFR 1910.20(e).
Trade Secrets
A trade secret is defined to be any confidential information that
is used in the trade secret holder's business and gives the trade secret
holder an economic advantage over their competitors who do not know it.
Conditions for Claiming Trade Secrets
The chemical manufacturer, importer or employer may withhold the
specific chemical identity of a hazardous substance, providing the
following conditions are satisfied:
1. the trade secret claim can be supported
2. the information is supplied on the MSDS which contains the
properties and effects of the hazardous chemical as well as
any relevant precautionary measures
3. the MSDS indicates that the specific chemical identity is
being withheld as a trade secret
4. the specific identity is disclosed to health professionals
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exposed employees or their representatives (for occupational
health purposes) upon the acceptable completion of the
disclosure conditions and to Physicians and/or Nurses during
medical emergencies
Supporting Criteria for Claiming Trade Secrets
OSHA will use the following generally accepted parameters for
assessing the validity of trade secret claims (3):
1. The extent to which the trade secret is known outside of the
trade secret holders business is an important condition. If
the information is widely known, it is difficult to make a
credible arguement for a specific chemical identity being a
trade secret.
2. The extent to which the information is known by employees
inside the trade secret holders business is also important.
If the chemical identity is truly a trade secret, it is
anticipated that the manufacturer would provide a method of
limiting access to this information within their own busi¬
ness.
3. The extent of the measures taken by the trade secret holder
to protect the confidentiality of the information is the
third criteria. If the chemical identity is a bona fide
trade secret, it will be assumed that security measures will
be designed and implemented by the trade secret holder, to
protect the confidentiality. It is important to note that
the existance of a patent will invalidate a trade secret
claim since the confidential information had to be disclosed
to the public record to obtain the patent, and therefore is
no longer a secret.
4. The trade secret information must give the trade secret
holder an economic advantage over their competitors. By
definition a trade secret is of value to the trade secret
holder providing it remains confidential. Without this com¬
petitive advantage, confidential information cannot be con¬
sidered to be a trade secret.
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5. The amount of.effort and/or money expended by the manufac¬
turer in developing the trade secret is another factor to
consider.  Protection of secret information is necessary so
that the trade secret holder may develop a market and regain
the cost of development. The expenditure of considerable
time and money helps establish the legitimacy of a trade
secret claim. However, the absence of such an effort by
itself, should not warrant the rejection of a trade secret
claim.
6. The difficulty with which the trade secret information could
be properly acquired or duplicated by others using reverse
engineering is the final evaluative criteria. A specific
chemical identity cannot be a legitimate trade secret if it
can be easily identified from its component mixture by
reverse engineering. If the chemical mixture is a complex
product and extensive chemical analyses are necessary to
determine its components, it is much more probable that this
product would be eligible for trade secret status.
Access To Trade Secrets
When a treating Physician or Nurse determines that a medical
emergency exists and the specific identity of a hazardous chemical is
necessary for emergency or first-aid treatment, the trade secret holder
must immediately disclose the specific chemical identity to the
Physician or Nurse, regardless of a written statement of need or a con¬
fidentiality agreement. The trade secret holder may require that the
Physician and/or Nurse sign a written statement of need and a confiden¬
tiality agreement as soon as the circumstances will permit.
Upon a request from an exposed employee, employee representative,
or a health professional providing occupational health services to
exposed employees in non-emergency situations, the trade secret holder
must disclose the the specific chemical identity providing the following
conditions are satisfied:
1. The request is in writing.
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2. The request describes in reasonable detail one or more of
the following occupational health needs:
- to assess the hazards of the chemicals to which
employees are exposed
- to conduct or assess sampling of the workplace
atmosphere to determine employee exposure levels
- to conduct pre-assignment or periodic medical sur¬
veillance of exposed employees
- to provide medical treatment for exposed employees
- to select or assess appropriate personal protective
equipment for exposed employees
- to design or assess engineering controls or other pro¬
tective measures for exposed employees
- to conduct studies to determine the health effects of
exposure
3. The request explains in detail why the disclosure of the
specific identity is essential and why the health pro¬
fessional could not provide the occupational health service
from the following information:
- the properties and effects of the chemical
- the measures for controlling the workers' exposure
- the methods of monitoring and analyzing the workers'
exposure
- the methods of diagnosing and treating the workers'
exposure
4. The request contains a description of the procedures to be
used to maintain the confidentiality of the disclosed infor¬
mation.
5. The employee, employee representative, health professional,
or contractor of the health professionals services must
agree in a "Written Confidentiality Agreement," that the
health professional will not use the trade secret infor¬
mation for any other purpose other than the health need(s)
asserted in the "Request for Disclosure," and that the
disclosed information will not be released (except to OSHA)
unless authorized by the specific terms of the agreement.
6. The confidentiality agreement may provide for appropriate
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legal remedies in the event of a breach of the agreement,
including the stipulation of a reasonable pre-estimate of
the likely damages.
7. The confidentiality agreement may not include requirements
for the posting of a penalty bond.
8. If the health professional decides that there is a need to
inform OSHA of the confidential information, the manufac¬
turer, importer, or employer who provided this information
shall be notified of such, by the health professional prior
to or at the same time as OSHA is informed.
Trade Secret Disclosure Exemptions
The trade secret holder is not required under any circumstances to
disclose the manufacturing process or the specific percentages of the
mixture components which are considered to be trade secrets. Also, the
manufacturer, importer or employer claiming the trade secret is not
required to disclose the specific identity of components of the mixture
whose concentration is less than 1%  of the total volume or weight,
unless the component is considered to be a confirmed or suspect car¬
cinogen (as defined in the standard). If a component is a confirmed or
a suspect carcinogen, disclosure is not required if the concentration of
this component is less than 0.1% of the total volume or weight.
Furthermore, the trade secret holder is not required to disclose
the identity of any component(s) which are not considered to be hazar¬
dous in accordance with the Hazard Determination section of the stan¬
dard. Finally, if the chemical mixture was tested as a whole and it was
not determined to be a hazardous mixture in accordance with acceptable
scientific procedures, then the trade secret holder is not required to
report the chemical identity of any of the components in the mixture.
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Effective Dates
November 25, 1985:
Chemical manufacturers and importers must label containers of
hazardous materials leaving their workplaces and provide the Material
Safety Data Sheets with the initial purchases by this date.
Distributors must also provide the Material Safety Data Sheets to
the downstream distributors and the purchasers of the hazardous chemi¬
cals by November 25, 1985.
May 25, 1986:
Manufacturing users of hazardous chemicals (employers in SIC 20-39)
and state and local governments must be in compliance with all the pro¬
visions of this regulation by this date, including the initial training
for all current employees exposed to hazardous chemicals.
North Carolina Amendments To The Federal Hazard Communication Standard
The state of North Carolina adopted the Federal Hazard
Communication Standard on February 1, 1984 and amended it on June 27,
1985 [North Carolina Occupational Safety and Health Hazard Communication
Standard ; 13 NCAC 7C.0101{a)(99)]. The state amendments modify the
federal standard in five areas which are discussed below. If an issue
is not discussed below, the requirements of the state and federal stan¬
dards are the same:
1. The state regulation expands the scope and application of the
federal standard to include all NC employers, not just the
manufacturing sector (SIC 20-39). Laboratory employers in NC
have the same limited exemption as the SIC 20-39 laboratories
have in the federal standard. NC employers outside of SIC
20-39 have until May 25, 1987 to comply with this standard.
Because of the decision by the U.S. Third Circuit Court of
Appeals (U.S. Steelworkers of America vs. Auchter ; 763 F.2d
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728), federal OSHA has proposed to expand the scope of their
Hazard Communication Standard to include all employers (50 FR
48794 ; November 27, 1985). If this proposal is adopted, the
scope of the state and federal standards will be the same.
The state regulation expands the definition of Occupational
Health Professionals eligible for non-emergency access to trade
secrets to include Nurses. The federal regulation defines
Occupational Health Professionals eligible for non-emergency
access to trade secrets to be Physicians, Industrial
Hygienists, Toxicologists and Epidemiologists. Because of the
competing balance of trade secrets, federal OSHA decided that
It was more appropriate to give non-emergency access to the
Physician to whom the Nurse would normally report. However,
federal OSHA has proposed to include Nurses as eligible for
non-emergency access to trade secrets (50 FR 49410 ; December
2, 1985). This proposed rulemaking was based on the decision
of the U.S. Third Circuit Court of Appeals giving exposed
employees and their representatives non-emergency access (U.S
Steelworkers of America vs. Auchter ; 763 F.2d 728). And it
was also based on the survey performed by the American
Association of Occupational Health Nurses working in industry
which revealed that 52% of these nurses do not have a Physician
to whom they report.
In addition to hazardous waste, tobacco products, untreated
wood products, consumer goods intended for employees consump¬
tion, and articles which have a total exemption, NC has added
other substances which are also totally exempt:
a. Medicines which are stored or used for direct patient care
b. Products which are subject to the packaging and labeling
provisions of the Consumer Product Safety Act or the
Federal Hazardous Substances Act providing:
i. The employer purchases the product in the same form,
concentration and manner as the general public,
ii. The employees' exposure is not significantly greater
than exposure of other consumers using the same
product,
iii. The employer does not maintain quantities in excess
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of 5 gallons or 50 pounds.
4. The NC standard allows for a 1imi ted exemption for employers
whose total storage of hazardous chemicals is below 2 gallons
or 20 pounds, providing the employer does not maintain a con¬
firmed or suspect carcinogen as defined by this regulation.
The specific compliance criteria for these employers is iden¬
tical to the compliance requirements for laboratory employers
(see page 6-7).
5. Under the NC state regulation, the employee has the explicit
right to "refuse to work" with an unidentified substance if
they believe the substance is a hazardous material. However,
the employee must first request that the chemical identity be
made available. If and only if the employer fails to inform
the employee of the chemical identity within 5 working days
from the original request, then the employee may refuse to work
with the unidentified substance. Dissemination of the MSDS is
considered to be disclosure of the chemical identity.
The NC Occupational Safety and Health Hazard Communication Standard
[13 NCAC 7C.0101(a)(99)] is supplied in Appendix A. In this appendix,
the verticle lines in the margin denote those areas where the NC stan¬
dard differs from the federal standard.
References (1,3,25,71,73,78,79,80,94,98)
III. OVERVIEW OF NORTH CAROLINA HAZARDOUS CHEMICALS RIGHT TO KNOW ACT
The "Hazardous Chemicals Right To Know Act" (Article 18, Chapter 95
of the NC General Statutes, 95-173 et seq.) was passed by the NC General
Assembly on July 17, 1985. The Act provides the community (including
Public Safety Officials) an opportunity to become informed of the hazar¬
dous substances used by NC employers, relies on many of the requirements
of chemical manufacturers developed in the Occupational Hazard
Communication Standard, and imposes additional measures which must be
satisfied by the chemical users (see Appendix B).
The state intends for this Act to provide uniform requirements for
the disclosure of chemical hazard information, to the general public and
Public Safety Officials in NC.  Hence, all units of local government in
the state are preempted from exercising their power to require direct or
indirect disclosure of information regarding the use or storage of
hazardous chemicals in any manner other than that specified in the NC
"Hazardous Chemicals Right To Know Act."
Elements of the Act
The key elements of the NC "Hazardous Chemicals Right To Know Act"
are listed below:
1. Hazardous Substance List(s)
2. Material Safety Data Sheets
3. Container Labels
4. Notification of the Fire Marshall
5. Notification of the Community
6. Trade Secrets
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Hazardous Substance List
All employers who have hazardous chemicals must compile and main¬
tain a list of each hazardous chemical normally used or stored at the
facility in quantities of 55 gallons or 500 pounds or greater. The list
may be compiled for the facility as a whole or for each area in the
facility where hazardous chemicals are present and shall contain:
1. the chemical or common name used on the MSDS and container
label
2. the approximate quantity range usually stored at the faci¬
lity using the following quantity classes:
a. Class A - less than 55 gallons or less than 500 pounds
b. Class B - equal to or greater than 55 gallons but less
than 550 gallons, or equal to or greater than
500 pounds but less than 5,000 pounds
c. Class C - equal to or greater than 550 gallons but less
than 5,500 gallons, or equal to or greater
than 5,000 pounds but less than 50,000
pounds
d. Class D - equal to or greater than 5,500 gallons, or
equal to or greater than 50,000 pounds
3. the area in the facility in which the hazardous chemical is
normally stored
4. the extent the hazardous chemical may be stored at altered
temperature or pressure
In order to maintain accuracy, the hazardous substance list must be
updated on a regular basis. The state specifies when the updates are
mandatory:
1. within 30 days of when a hazardous substance is added or
deleted from the facility
2. within 30 days of when a quantity of a hazardous material
changes sufficiently to cause the chemical to be in a dif¬
ferent quantity class
3. not less often than annually
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Material Safety Data Sheets
Chemical manufacturers, importers and distributors must provide
MSDSs to all purchasers of hazardous chemicals in NC. It is the
employers (chemical users) responsibility to ensure that the most
current MSDS received from the supplier is maintained for each hazardous
chemical. The employer must respond with a written request for the MSDS
within 30 days of receiving a hazardous chemical without it's
corresponding MSDS. If the written request is unsuccessful by the end
of 30 days, the chemical purchaser must notify the NC Commissioner of
Labor and report on the supplier's negligence in providing the MSDS.
Container Labeling
Chemical purchasers must not remove or otherwise deface existing
labels on incoming containers of hazardous chemicals. Furthermore, all
containers of hazardous materials must be clearly designated as hazar¬
dous.
Notification of the Fire Marshall
Any employer who normally stores at least 55 gallons or 500 pounds
of a hazardous substance must provide, in writing, to the Fire Marshall
having jurisdiction, the following information:
1. The name(s) and telephone number(s) of knowledgeable repre¬
sentatives of the employer who can be contacted for further
information or in the case of an emergency.
2. If the facility is in a municipality with a population of
less than 10,000, the employer must advise the Fire Marshall
of the availability of the hazardous substance list and upon
request from the Fire Marshall, must supply a copy of the
list.
3. If the facility is in a municipality with a population of
10,000 or more, the employer must automatically provide the
Fire Marshall with a copy of the hazardous substance list.
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4. Any updates to the previously submitted hazardous substance
list must be sent to the Fire Marshall, when available.
5. Upon a written request from the Fire Marshall, employers
must:
a. provide a copy of the MSDS for any chemical on the
hazardous substance list
b. prepare and make available to the Fire Marshall, an
emergency response plan which shall include but is not
limited to facility evacuation procedures, available
emergency equipment, and any other emergency response
plan
With the employers knowledge, the Fire Marshall may use the infor¬
mation from the hazardous substance list, emergency response plans and
the MSDSs to educate personnel responsible for preplanning fire, medi¬
cal, police or any other emergency response activity. The Fire Marshall
may not otherwise disclose information which is not available to the
general public according to this Act. Any person receiving information
from the Fire Marshall for the sole purpose of preplanning emergency
response activities is not at liberty to disclose this information under
any circumstances. Any disclosure except as specified above, is
punishable as a misdemeanor, unless the information is a trade secret in
which case unauthorized disclosure is a class J felony.
Notification of the Community
Any person residing in NC may request, in writing, the list of
hazardous chemicals used or stored at a NC facility in quantities of at
least 55 gallons or 500 pounds. The written request shall include:
1. the name and address of the individual(s) making the request
2. the purpose for the requested information
3. the name and business address of an organization, part¬
nership, or corporation whose behalf the person is making
the request, if one exists
4. the specific request for the relevant MSDSs, if these docu¬
ments are wanted
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5. at the option of the employer, a statement to the effect
that the information will be used solely for the purposes
stated in the request
Upon satisfaction of the above conditions, the employer shall pro¬
vide, at a fee not to exceed the cost of reproducing the materials, the
following materials within 10 working days of the date the employer
received the request:
1. the most current hazardous substance list
2. the quantity class for each chemical on that list
3. the MSDS for each chemical where available, if the requestor
specifically requests the MSDS
Trade Secrets
An employer has the right to withhold confidential information from
inclusion on the hazardous substance list, MSDSs, and the notification
requirements of this Act, based on the conditions listed below:
1. the employer claims that the information being withheld is a
trade secret
2. the trade secret claim can be supported
3. the hazard information of the trade secret material is pro¬
vided to the Fire Marshall, who shall hold it in confidence
Any person who has access to trade secret information due to this
Act and who intentionally or negligently discloses this information to
an unauthorized person, shall be guilty of a class J felony and may be
subject to civil action for damages and injunction by the holder of the
trade secret.
Access to Trade Secrets
Upon a request from a health professional providing occupational
health services to exposed persons in non-emergency situations, a trade
secret holder shall disclose the specific chemical identity otherwise
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permitted to be withheld. A health professional is defined to be a
Physician, Industrial Hygienist, Toxicologist, Epidemiologist or a
Nurse. The request from the health professional shall:
' 1. be in writing
2. state the health related need for the confidential infor¬
mation
Furthermore, the health professional may be required to sign a
written confidentiality agreement prior to the release of the confiden¬
tial information, if the trade secret holder so desires. The confiden¬
tiality agreement may:
1. restrict the use of the confidential information to the pur¬
poses indicated in the written statement of need
2. provide for appropriate legal restitution in the event of
breach of the agreement including but not limited to a sti¬
pulation of a reasonable pre-estimate of likely damages
3. not include requirements for the posting of a penalty bond
When a health care provider (Physician or Nurse) determines that a
medical emergency exists and the specific trade secret identity is
necessary for emergency treatment, the trade secret holder shall imme¬
diately disclose the specific chemical identity, regardless of the
existance of a written statement of need and confidentiality agreement.
The trade secret holder may require that these conditions be met after
the abatement of the emergency.
Exemptions
The NC "Hazardous Chemicals Right To Know Act" allows certain
establishments to be partially exempt. The businesses that qualify for
this 1imi ted exemption are:
1. Retail trade establishments excluding processing and repair
areas
2. Farming operations which employ 10 or fewer full-time employees,
unless quantities of any hazardous chemical normally stored
equals or exceeds 55 gallons or 500 pounds
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3. Laboratories under the direct supervision or guidance of a
technically qualified individual
However, laboratories do not share the exact same responsibilities
as the other two types of businesses. Retail trade and small farming
operations need only inform the Fire Marshall having jurisdiction, of
the names(s) and telephone number(s) of knowledgeable person(s) who can
be contacted for further information or in the case of an emergency.
Laboratories have additional responsibilities besides the one listed for
retail trade and small farms. The additional conditions for labora¬
tories are:
1. Labels on incoming chemicals must not be removed or defaced
2. MSDSs that are received must be maintained and made accessible
to employees and students
3. The primary function of the laboratory must not be to produce
bulk quantities of hazardous chemicals for commercial needs
4. The laboratory must be an independant operation not affiliated
with either a manufacturing or a non-manufacturing facility
Besides the above businesses which are exempt, the substances which
follow are also totally excluded from coverage under this Act:
1. Consumer products intended for the personal consumption by the
employees
2. Any food, food additive, color additive, drug or cosmetic
substances which are defined in the Federal Food, Drug and
Cosmetic Act (21 USC 301 et seq.)
3. Any distilled spirits, malt beverage or wine
4. Any tobacco products
5. Any untreated wood products
6. Any medicine used directly in patient care in health care facili¬
ties and related laboratories
7. Any hazardous substance while being transported in interstate
commerce into or through the state
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Effective Date
May 25, 1986:
All responsible parties must comply with the provisions of this Act
applicable to them by May 25, 1986, including the notification of the
Fire Marshall. After this date, employers must provide NC citizens with
the required information, providing a written request was received from
the citizen(s).
References (70,71)
IV. LITERATURE REVIEW
Laboratory Hazards
Description of Hazards
There are a wide variety of laboratory hazards due to the diverse
nature of laboratories in function, equipment and materials (35). A
quality control laboratory may perform routine tests using common chemi¬
cal reagents while a research lab may incorporate many scientific
disciplines which may involve unique equipment and materials. Fawcett
describes the following typical laboratory hazards (35):
1. fire and explosions
2. irritating and toxic materials
3. carcinogenic, teratogenic and mutagenic substances
4. ionizing radiation
5. non-ionizing radiation
6. cryogenic materials
7. chemical reactions
8. high pressure gases
9. electrical hazards
10. biological hazards
There are many underlying factors associated with laboratory inci¬
dents resulting in property damage or personal injury. The following
causes of laboratory accidents, injuries or illnesses are listed by
Robinson and Emerson (86):
1. inadequte safety inspections and training programs
2. failure to properly plan or conduct the experiment
3. failure to follow instructions or read a label
4. poor housekeeping
5. improper mental  attitude
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6. failure to use protective devices
7. improper use of equipment
8. improper design and construction of facilities
9. inadequate knowledge of chemical and physical properties of
the chemicals used
10. failure to investigate accidents in order to prevent reoc-
curences
There are also many potential hazards associated with the improper
storage of chemicals. However, these hazards can be minimized by
understanding the properties of the chemicals, by planning safe proce¬
dures, by constructing safe facilities, and by educating employees (19).
The availability of adequate storage space is often given little con¬
sideration in the design of laboratory buildings. Insufficient storage
space creates a hazard due to overcrowding, storing incompatibles
together and poor housekeeping. Each laboratory should aim to keep the
amount of chemicals stored to an absolute minimum. Storage of large
quantities increases the likelihood of an accident as well as the
severity should one occur.
Epidemiological Studies of Laboratory Workers
The laboratory worker is potentially exposed to a large variety of
occupational hazards which may result in many different ailments,
however, this section will concentrate on one particular family of
diseases which have caused an enormous social awareness and associated
fear - "cancer."
Li et al. investigated the cancer rates of chemists in the USA
(52). Thirty six hundred and thirty seven members of the American
Chemical Society who died between 1948 and 1967 were studied. A signi¬
ficantly higher proportion of deaths due to cancer was found among male
chemists in two age brackets, 20-64 years old and > 64 years. Compared
to other professional men in general, there was a statistical probabi¬
lity of less than 0.001 that the correlation occurred by chance. The
probability was less than 0.05 when compared to the entire elderly white
male population. Nearly half of the excess cancer deaths were attri-
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buted to malignant lymphomas and carcinomas of the pancreas. Despite
imperfections in the methodology, this study suggests that laboratory
exposure to chemical agents may induce cancers of the pancreas and
lymphoid tissue in humans.
A study of the mortality in two cohorts of Swedish chemists was
performed by 01 in (83). The causes of death among 93 chemists,
belonging to a cohort of 1857 men who graduated from two schools of che¬
mical engineering during the years 1930-1950, were evaluated. There was
a significant increase of cancer for these graduates, particularly of
leukemias, malignant lymphomas and urogenital tumors. This study
suggests that chemists who continued laboratory work after graduation
displayed an increased frequency of death from cancer. The study suf¬
fers from the small number of subjects.
A retrospective cohort study examined the mortality and cancer
incidence of 3686 men and 75 women who were employed by DuPont as che¬
mists, was performed by Hoar and Pell (40). During the period
1964-1977, the male chemists experienced lower mortality than other
salaried employees of the company. Chemists appeared to be at a
slightly higher risk for death from malignancies of the colon, cerebro¬
vascular disease, melanoma and cancer of the prostrate. However, large
deficits were seen in lung cancer and arteriosclerotic heart disease and
overall there was no excess mortality for cancer for all sites combined.
Among female chemists, deaths due to all causes and suicide occurred
more frequently than expected. All of the examined studies of chemists
suffer due to the lack of specific exposure information which obscures
the relationship between exposure and disease.
Evaluation of Laboratory Worker Exposures
Potential for exposure in the laboratory exists, even when standard
operating procedures are respected. Hill, Gagnon, and Teass (NIOSH)
described procedures for handling hazardous materials in an analytical
laboratory and evaluated the effectiveness of these procedures (38).
Three model compounds were used to evaluate the safe handling procedures
while preparing analytical standards: dichlorodifluoromethane - a gas.
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toluene - a volatile liquid, and phenolphthalein - a crystalline solid.
Air s'amples did not detect the model gas or volatile liquid during
the preparation of analytical standards. Inhalation was considered to
be the most significant route of exposure for these classes of chemi¬
cals. However, in the case of a more viscous, less volatile liquid,
skin exposure through surface contamination or direct contact was
thought to be more important. This condition was not evaluated by this
NIOSH investigation. For the solid chemical, respiratory exposure was
not observed, but surface contamination was determined to be a signifi¬
cant problem. This was demonstrated by spraying the white bench paper,
protective gloves and the chemical container with a sodium hydroxide
solution which caused the solid phenolphthalein to develop its charac¬
teristic pink color (38).
The authors concluded that the exposure and surface contamination
observed would accurately represent those that would occur by the
majority of chemists following similiar procedures. The results
revealed that the procedures provided adequate protection against expo¬
sure to gases and non-viscous liquids, but surface contamination was a
major problem when working with solids. It appears that highly toxic or
carcinogenic solids pose a much greater risk than many chemists realize
due to potential surface contamination.
Chemicals are frequently tested for toxicity and carcinogenicity by
administering them, mixed with feed, to experimental animals. Feed pre¬
paration involves a number of material handling operations. An investi¬
gation was performed by Sansone, Losikoff and Pendleton, to assess the
potential risk to.personnel preparing feed for cancer research (90). In
this study, a tracer (sodium fluorescein) was mixed with a meal diet to
yield ten kilogram batches of 100, 3000 and 5890 ppm of the tracer by
weight.
' Wipe samples were obtained from horizontal and vertical surfaces,
equipment and personnel before operations began, after they were
completed and following clean-up. Total and respirable suspended par¬
ticulate matter samples were also collected. All operations led to the
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contamination of clothing and equipment. Cleaning did not remove all of
the contamination. Traces of fluorescein were even obtained from inner
layers of clothing, the inner layer of gloves and in a cotton plug
placed in one worker's nostril while a respirator was being worn. These
results, obtained in a well controlled environment in which highly
trained and well protected personnel were working, suggest that a higher
level of control may be required for adequate protection of personnel
handling potential carcinogens.
A program was established at the Frederick Cancer Research
Institute of the National Cancer Institute (NCI) to evaluate the con¬
tamination potential of common laboratory procedures employed by
investigators working with chemical carcinogens (91). This program
applied microbiological safety information to laboratory work with car¬
cinogens. The majority of laboratory-borne infections were attributed
to subtle exposures related to the production of aerosols during routine
laboratory procedures. Surveys of the frequency of laboratory-borne
microbial infections indicate that less than 20% result from overt acci¬
dents (97). Aerosols can also be produced when handling chemical
reagents. The production of aerosols generally occurs unnoticed because
the minute amounts of material involved are often odorless, tasteless
and invisible (93). The laboratory procedures which tend to produce
aerosols are lypholization, centrifugation, skin painting,
grinding/blending, pipetting, weighing, preparing solutions, feeding
animals, injecting animals, handling animals, using ampoules for con¬
taining chemicals and even the opening of containers.
The handling of experimental animals and their maintenance pose
potential hazards for those involved. In the animal laboratory, three
basic hazards may exist (56):
1. biohazards in the form of infectious agents
2. chemical hazards due to the use of carcinogens and toxins
3. radiation hazards due to the use of radiolabeled compounds
The primary routes of entry would be inhalation and skin contact,
but ingestion cannot be ignored. The National Cancer Institute has eva¬
luated the nature and relative exposure hazard associated with common
routes of administration (56)
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Route Risk
Feeding High
Inhalation High
Skin painting Moderate
Gavage Moderate
Parenteral Low
Rectal Low
Nature of Hazards
Aerosols, Cross contamination
Inhalation, Skin absorption
Cage and animal contamination
Regurgitation
Spillage
Cage and animal contamination
The hazard associated with the collecting and disposing of excre¬
tory products (and cage bedding) that may be contaminated with chemical
toxins or carcinogens must not be overlooked. In fact, the greatest
hazard presented to animal care personnel occurs during the emptying and
cleaning of animal cages (56). However, the assessment of the hazards
of excretory products is very difficult because:
1. there may be a large number of suspect agents to evaluate
2. each agent is converted into a unique series of metabolites
which may or may not be innocuous
3. metabolites may be more carcinogenic than the parent com¬
pound
4. detoxified forms may be converted into active carcinogens by
the animal handlers
5. excess substrate (i.e. solvents) may be excreted in an
unaltered form
6. one cannot predict the relative hazard solely on the basis
of the molecular structure
7. there are differences among species with regard to the
metabolism of chemical carcinogens
For these reasons, NCI found that it is not possible to specify
situations in which excretory products are innocuous. Therefore, it is
necessary to consider all wastes from animal carcinogen experiments as
hazardous.
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Container Labeling
Objectives of Container Labeling
There is probably no greater hazard in the chemical laboratory than
unmarked or Improperly labeled chemicals (19). The labeling of chemi¬
cals (and the availability of Material Safety Data Sheets) will help in
educating the employees and in providing information to the employers
necessary for protective measures to be designed (55). The primary pur¬
poses of chemical labeling are (19,55):
1. to indicate the source, supplier or manufacturer of the che¬
mical
2. to provide immediate warning of the potential danger so
that injury, illness and death may be prevented
3. to indicate the precautionary measures for handling
storage and disposal of the chemical
4. to indicate the age of the material
Basic Principles for Effective Warning Labels
The wording on precautionary labels cannot be expected to cover the
complete information on the properties of a chemical or the complete
details of it's proper handling under all conditions. The American
National Standards Institute (ANSI) states that "precautionary labeling
shall be used when and only to the extent necessary" (5). The language
shall be practical - not based solely on the inherent properties of a
product but directed toward the avoidance of hazards resulting from
occupational use, handling and storage that may be reasonably fore¬
seeable.
NIOSH described some characteristics considered to be essential for
the success of a warning system (55). These comments were intended for
the entire warning system including container labels and MSDSs:
1. An employee warning system should be comprehensive. In the past,
warning labels usually ignored health considerations. However, if
the employees are to be apprised of all of the hazards associated
with the chemicals in their work area, both safety and health
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hazards must be thoroughly evaluated. Furthermore, chronic
effects deserve the same degree of warning as do acute effects.
The warning system should provide information in explicit detail.
A thorough discussion of the inherent hazards, the possible injury
or illness which may result from exposure, the relative level of
potential harm and the applicable precautionary methods is
necessary to inform the employees adequately. Providing this
information in a general way may not allow the workers to respond
properly.
Finally, the identifying label should provide an avenue for easy
access to the more detailed information contained on the MSDSs.
Obviously, the container label cannot include all of the hazards
known for each substance. The label is only intended to warn
about the most significant hazards. If the label contained all of
the hazards, it probably would not be read nor recalled by the
workers. This is not to suggest that the employees should not
have access to the more detailed information. On the contrary,
the container labeling system should allow a typical worker to
access the MSDSs without assistance.
Overview of Some Container Labeling Systems
Food and Drug Administration
The Food and Drug Administration requires the labeling of all foods
and drugs according to the Federal Food, Drug and Cosmetic Act [52 STAT
1040 (1938); USC Sec 301 (1970)]. This labeling system is intended to
protect the consumer (general public) from misbranded, unwholesome,
ineffective and hazardous products. This labeling system is not worker
oriented and is not relevant to the labeling of workplace substances
(65).
Consumer Product Safety Commission
The labeling of hazardous materials in consumer goods other than
foods, drugs or cosmetics is regulated by the Consumer Products Safety
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Commission according to the Hazardous Substance Act and the Poison
Prevention Packaging Act of 1970. This system is also consumer
oriented, focusing on the prevention of childhood poisonings. However,
it is not applicable to the labeling of chemicals found in the workplace
(65).
Environmental Protection Agency
The Environmental Protection Agency (EPA) regulates the labeling of
economic poisons (such as pesticides) sold to the general public. EPA
is given the authority to do so by the Federal Insecticide, Fungicide
and Rodenticide Act (FIFRA) [61 STAT 163 (1947); USC Sec 121 (1970)].
Although health hazard warnings are included on the label, there is no
numerical rating to indicate the relative degree of the hazard. This
system is user oriented and any material required to be labeled by FIFRA
is exempt from additional labeling requirements imposed by the Hazard
Communication Regulation. Therefore, some materials in the workplace
may be labeled exclusively according to the provisions of FIFRA (65).
Department of Transportation
'The Department of Transportation (DOT) has developed a Hazard
Information System to assist emergency personnel responding to transpor¬
tation accidents involving hazardous substances (39 FR 3022 ; Jan. 24,
1974). This system is intended to allow the emergency responders to
quickly determine the necessary precautions and appropriate actions to
take at the scene of the accident. The system relies on placards and
labels which provide generic hazard information derived from the chemi¬
cal class of the substance in question.
DOT did not intend this system to protect the safety and health of
the employees in the workplace. All of the health and safety hazards
associated with a material are not addressed. There is no graduated
relative risk and there is no attention given to personal protection.
Hence, this system does not meet the criteria for an adequate warning
system for workers exposed to hazardous chemicals (65).
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United Nations
A universal language pictorial system was supported by the United
Nations (UN) for the labeling of chemicals in international transport.
The UN system was also intended to assist emergency response personnel.
This system only addresses the major hazards such as flammability, toxi¬
city, reactivity and explosivity without any indication of the degree of
hazard. The pictorial system allows language barriers to be overcome
but does not address all of the hazards nor does it recommend a personal
protective strategy. Therefore, the UN labeling will not adequately
warn workers exposed to hazardous materials (65).
National Fire Protection Association
A recommended system for the "Identification of the Hazards of
Materials" (NFPA 704M) was published by the National Fire Protection
Association (NFPA) (60). This system was developed primarily to provide
protection for emergency response personnel, especially fire fighters.
NFPA utilizes a diamond quadrant label to communicate health, flam-
mability and reactivity hazards as well as any special considerations
such as water reactive, sensitive to oxygen, etc. However, the label
lacks specific detail pertaining to single substances. Instead, a
numerical value denotes the severity of the hazard ranging from zero -
"no special hazard" to four - "a severe hazard." The NFPA hazard rating
indices are presented in Appendix F.
The NFPA health hazard ratings are based on the premise that a fire
fighter will only receive a single exposure, variable in duration
ranging from a few seconds to several hours. The evaluation of health
effects for single exposures is not relevant to typical occupational
exposures where the employees may routinely work with hazardous substan¬
ces for the duration of their career. Furthermore, the NFPA health
hazard ratings are based on the inherent properties of the unaltered
substance as well as the properties of the combustion and/or decom¬
position products of the parent compound. The hazards of the combustion
and decomposition products are not applicable to assigning health hazard
ratings for workers not exposed to these conditions. The lack of any
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suggested personal protective equipment is also a drawback to using this
system to label workplace chemicals.
NFPA stresses the fact that "the hazard degrees are assigned on the
basis of the greater hazard which could exist under fire and/or other
emergency conditions." Hence, the NFPA 704M system is not valid for
health warnings for employees exposed to chemical substances during
normal conditions.
Chemical Manufacturing Association/American National Standards Institute
The Labeling and Precautionary Information Committee of the
Chemical Manufacturing Association (CMA) has developed guidelines for
the preparation of precautionary labeling of hazardous materials which
are used in the industrial environment (20). These guidelines were
adopted by the American National Standards Institute (ANSI), however,
ANSI only recommends the warning language, not when or where the label
should be affixed (5).
CMA and ANSI consider the following information to be important
for precautionary labels (5):
1. Identity of the Product - Identification of the product and its
hazardous components shall be adequate to permit the selection
of proper action in the case of an overexposure.
Identification shall not be limited to non-descriptive code
designations or trade names. If a product is a mixture, those
compounds that significantly contribute to the hazard(s) shall
be identified.
2. Signal Word - Although this guideline does not use a numerical
rating for denoting the relative degree of the hazard(s), the
magnitude is defined by an appropriate signal word. The signal
word denotes the relative severity of the hazard in the dimi¬
nishing order - DANGER, WARNING, and CAUTION.
3. Statement of Hazards - The statement of hazards shall give
notice of the hazards that are present in connection with the
customary or reasonably foreseeable use of the product. In
general, the most serious hazard shall be placed first.
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4. Precautionary Measures - The precautionary measures supplement
the statement of hazard by briefly providing measures to take
to avoid injury from the hazards.
5. Instructions in Case of Exposure - Instructions in case of con¬
tact or exposure shall be included where immediate first aid
treatment is warranted or where simple remedial measures may be
taken safely before medical assistance is available.
6. Antidotes - Antidotes that may be administered by a lay person
shall be included, when applicable, under the designation
"Antidotes."
7. Notes to Physicians - Antidotes and other therapeutic measures,
, that must be administered by a Physician, shall be included
when applicable, under the designation "Notes to Physicians."
8. Instructions in Case of Fire, Spill or Leak - This information
shall be included to provide persons who handle containers
during shipment and storage with the appropriate instructions
for mitigating such circumstances.
9. Instructions for Container Handling and Storage - Container
handling and storage instructions shall be included to provide
additional information for those chemicals requiring special or
unusual handling and/or storage procedures.
Each hazardous material must be considered in view of its own
characteristics and customary or reasonably foreseeable use. The
Precautionary Label Text is directed primarily to avoid the acute
effects from a single accidental exposure (see Appendix I). Figure 1
contains typical precautionary labels for substances which pose a single
hazard, multiple hazards and a chronic hazard. Obviously, many
variations of these labels will exist depending on the exact nature of
the hazardous substance.
The CMA/ANSI standard does address three typical chronic hazards:
carcinogenesis, reproductive disorders and other serious chronic
effects. However, the CMA/ANSI labeling guidelines are directed pri¬
marily to prevent injury from a single accidental exposure and do not
adequately address the potential chronic health hazards from low level
exposures over a prolonged period. Unfortunately, this is the type of
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Figure 1. Typical Warning Labels, American National Standards Institute^
HAZARD:
Toxic by Ingestion
WARNING! HARMFUL IF SWALLOWED
Wash thoroughly after handling.
FIRST AID: If swallowed, induce vomiting immediately by giving two glasses
of water and sticking finger down throat. Call a physician. Never give anything
by mouth to an unconscious person.
HAZARDS:
Highly Toxic by Ingestion
Highly Toxic by Inhalation
DANGER! MAY BE FATAL IF SWALLOWED OR INHALED
Do not breathe (dust, vapor, mist, gas).
Keep container closed.
Use only with adequate ventilation.   ͣ
Wash thoroughly after handling.
$: POISONCall a Physician %
FIRST AID; If swallowed, induce vomiting immediately by giving two glasses of
water and sticking finger down throat. Never give anything by mouth to an un¬
conscious person.
If inhaled, remove to fresh air. If not breathing, give artificial respiration, prefer¬
ably mouthto-mouth. If breathing is difficult, give oxygen.
HAZARD:
Known to Cause Cancer in Humans
CANCER HAZARD
OVEREXPOSURE MAY CREATE CANCER RISK
Do not get in eyes, on skin, on clothing.
Do not breathe (dust, vapor, mist, gas).
Keep container closed.
Use only with adequate ventilation.
Wash thoroughly after handling.
1 Reprinted from Reference (5)
45
potential harm that employees need the most warning about. Materials
which produce immediate injury (which is usually repairable) will soon
become obvious to those exposed, with or without adequate hazard war¬
nings. However, chronic hazards are not generally identified clinically
until it is too late to prevent the irreversible injury.
The CMA/ANSI guidelines are based on the written English language
and provide effective worker oriented hazard warnings. Although they
detail the acute hazards and precautions very well, they do not com¬
municate the information in an expedient, easily recognizable form for
production workers who handle large numbers of raw materials on a daily
basis (50).
National Institute for Occupational Safety and Health
Labels and other forms of warning have been used in the past, but
never has there been a complete uniform system to identify hazardous
materials. NIOSH has developed a recommended standard for an
"Identification System for Occupationally Hazardous Substances" (65).
NIOSH first sought to adopt an existing system for the workplace,
however it was realized that an adequate one did not exist. NIOSH then
tailored a system specifically designed for the workplace. It draws
upon the most effective features of a few existing labeling systems.
There are five components of the standard recommended by NIOSH:
1. Definition of Hazardous Materials
2. Criteria for the Determination of the Degree of Hazard
3. Preparation of a Material Safety Data Sheet
4. Preparation of a Hazard Alert Symbol
5. Selection of Label Statements
All materials can produce unwanted changes under some circumstan¬
ces. Careful assessment of chemical properties will classify many
substances (such as water and sodium chloride) as practically non-
hazardous, negating the need for informing the worker. The following
definitions are used by NIOSH to establish a material as hazardous:
1. Toxicity - A material is considered toxic by NIOSH if it has
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the potential to meet any one of the following:
a. endanger human life by any route of exposure found in the
workplace
b. produce short or long term disease or bodily injury
c. affect health adversely
d. induce cancer or any other neoplastic effects in man or
experimental animals
e. induce a transmissible change in the characteristics of an
offspring relative to it's parent
f. cause the production of physical defects in the developing
animal or human embryo
In the absence of the effects noted above, a substance is also
considered toxic if it meets any of the following:
a. an oral LD50 in albino rats <_ 5000 mg/kg
b. an inhalation LC50 in albino rats <^ 10,000 ppm (vapors
and gases)
c. an inhalation LC50 in albino rats <_ 100,000 mg/m^ (mists,
fumes, and dusts)
d. a skin absorption LD50 in albino rabbits <_ 2800 mg/kg
2. Flammability - NIOSH considers a substance as flammable if it
will burn in air when exposed to a temperature of 1500°F
(815°C) for a period of 5 minutes or less.
3. Reactivity - NIOSH defines a chemical as reactive if it will
release hazardous amounts of energy when subject to shock,
spark or light, during uncontrolled polymerization, when
exposed to common substances (i.e. water, air, steel, etc.), or
if it is a strong oxidizing or reducing agent.
A separate classification criteria provides a relative rating for
each hazard category - health, fire and reactivity. Substance specific
data is to be assembled from reference sources, expert opinion, direct
experience and/or familiarity with the material. This data is then com¬
pared with the classification criteria to assess the degree of hazard.
The toxicity rating indices recommended by NIOSH are reported in
Appendix 6. NIOSH uses the NFPA indices for reactivity and flammability
hazards, except that they modified the NFPA flammability criteria
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slightly (see Appendix F).
NIOSH recommends that a Material Safety Data Sheet be completed for
all materials determined to be hazardous. The information which is to
be addressed on these documents is to include:
- Product identification
- Relative numerical hazard ratings
- Company identification
- Hazardous ingredients
- Chemical and physical data
- Fire and explosion data
- Health hazard information
- Reactivity data
- Spill or leak procedures
- Special protection information
- Special precautions
- Responsible author
Once the numerical rating index of each hazardous symbol is iden¬
tified, a hazard alert symbol can be developed. This simply is a
reiteration of the substance specific numerical rating index for each
hazard classification followed by the respective signal word. For
example:
4   Extreme Health Hazard
3   Highly Flammable
2  Moderately Reactive
The hazard symbol is designed for inclusion on container labels,
MSDSs, and any other method of warning. The symbol allows an individual
to rapidly assess the severity of the most apparent hazards with minimal
effort.
According to NIOSH, the informational content of the label state¬
ments should be less detailed than the MSDS but more inclusive than the
hazard alert symbol. It is important that the author of the label sta¬
tements be flexible because of the complexity and diversity of chemical
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substances. The statements should be specifically designed for each
chemical or group of chemicals which are addressed on the MSDS. The
number of statements will depend on the specific hazards involved.
Extremely dangerous materials may require extensive hazard warnings
along with detailed instructions for first aid, safe use and disposal,
etc. On the other hand, slightly hazardous substances may require
nothing more than the hazard statement. NIOSH lists some typical label
statements and these are presented in Appendix H (65). Care should be
taken to balance the need to inform with the necessity to avoid
"information overload." If the label is too inclusive, it may overwhelm
the worker who may then choose to ignore the label statements.
Review of Programs for Control of Hazardous Materials
Control of Hazardous Materials in Industry
The fundamental parameters for controlling hazardous materials
embrace four major areas (85):
1. restrictive procurement
2. information dissemination
3. appropriate facilities and procedures
4. proper disposal
These basic issues must be addressed in order to exert control of hazar¬
dous substances, regardless if the establishment is a manufacturing
facility or a research institution.
Dow Chemical recognized the need for a clearer expression of the
character and degree of hazards associated with chemicals and developed
a program aimed at this objective (42). Supervisory personnel are
supplied with Safe Handling Data Sheets which contain specific infor¬
mation of a practical nature, for each chemical in their department (see
Appendix K). These data sheets have three main focuses:
1. The translation of the physical, chemical and toxicological
data obtained on animals into the description of the pro¬
bable effects on man, for each route of entry.
2. The definition of the nature and extent of the health
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hazards relative to the magnitude of exposure - Gross
Contact Likely, Occassional Daily Contact, Minor Contact and
No Contact.
3. The description of the specific precautionary measures and
protective devices necessary to reduce the hazard associated
with each route of entry and degree of exposure.
A similiar system, developed by Johnson Wax was reported by Baretta
et al. (12). Chemical Material Handling Guides were developed to pro¬
vide information regarding chemical hazards and safe handling proce¬
dures to the employees who handle them (see Appendix L). The specific
functions of the guides are:
1. to describe the chemical and define the specific hazards for
health, fire and reactivity
2. to instruct the worker regarding protective equipment
necessary for different types of operations (i.e. Closed
Systems, Routine Handling and Gross Contact Possible)
3. to instruct the worker regarding emergency procedures
4. to provide the storage, handling and disposal requirements
including spill procedures
5. to explain the numerical rating codes and symbols
Critical reviews of production jobs and job placement policies are
necessary to provide a safe and healthful working environment. To
achieve this objective, BASF Wyndote Corp. developed a 5 phase
Occupational Health Survey (51). Phase one establishes a data bank
which cross references chemical substances with job classifications.
Phase two provides a toxicological evaluation for each chemical, physi¬
cal and ergonomic stress. The magnitude of each stress for a given job
classification is evaluated in phase three. Phase four identifies the
present members of the work force (or applicants) who may have a
heightened susceptibility to any particular stress. Finally, phase five
provides an integrated occupational health manual with useful data and
materials disseminated to production personnel.
The BASF Occupational Health Survey was used to provide a compre¬
hensive review of each of their chemical plants. The survey serves
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three main purposes. First, it assures the safe placement of a worker
into a specific job. Second, it gives an opportunity for various pro¬
fessionals to re-evaluate existing industrial hygiene and medical
programs, indicating where remedial or corrective action is necessary.
Finally, it provides information directly to the employees on the poten¬
tial effects of exposure. ^_
Keller, Schaper and Johnson described a Hazardous Material
Identification System (HMIS) for the coatings and resins industry (50).
Several thousand raw materials ranging from naturally occuring minerals
to highly toxic biocidal agents are employed in the manufacture of
coatings and resins. Batch type operations require employees to handle
many different materials each day, so an easily recognizable and effec¬
tive hazardous materials warning system is required. PPG Inc. developed
HMIS to provide employees with the information concerning potential
health, flammability and reactivity hazards and the necessary pre¬
cautions associated with each material they may handle (50). The
authors state that the objectives of the HMIS are to insure that:
1. the components of the system can be easily recognized
2. the nature of the hazards is apparent
3. the magnitude of the hazard is identifiable
4. a hazard control procedure is evident
5. the system is economical
6. the system is computer compatible to facilitate many forms
of distribution
7. the system is broadly applicable to all phases of opera¬
tions
8. the system is based on objective criteria
PPG decided that no one existing labeling system would satisfy all
of the in-house objectives. Hence, PPG developed their own system using
modifications of existing systems as well as some original ideas on
effective communication of chemical hazards and protective strategies
(50). Raw material identification has been shown through PPG experience
to be most easily performed by a simple alphabetical and/or numerical
code. The use of chemical names was unsatisfactory due to the large
number of chemicals, the complexity of the chemical nomenclature and the
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educational background of the material handlers.
The PPG HMIS system uses four indices, three numerical and one
alphabetical. The alphabetical index is composed of single letters
which represent a combination of personal protective equipment to be
used when handling the chemical (see Appendix J). The numerical indices
communicate the magnitude of the health, flammability and reactivity
hazards. PPG utilized the NFPA 704M criteria for flammability and reac¬
tivity. These indices are presented in Appendix F (60).
For the health hazard index, PPG sought an objective rating scheme
which was relevant to occupational exposure. They choose the "Manual of
Hazards to Health from Chemicals" written by Smyth (95). Each raw
material is rated with the best available toxicological information
according to the Smyth system and the range of hazard for each of these
categories:
1. oral toxicity
2. eye irritation
3. skin irritation
4. skin penetration toxicity
5. inhalation toxicity
6. skin sensitization potential
7. respiratory sensitization potential
8. chronic effects
The final health hazard rating is determined by the worst rating in any
one of the above categories.
These hazard indices serve no useful purpose unless the information
is translated into a meaningful form and is interpreted by those whom it
is designed to help - the production workers and laboratory employees.
This is accomplished at PPG by a variety of methods - container labels,
wall posters, pocket cards, batch tickets, computer print-outs and
employee training.
Although HMIS is not perfect, it represents one of the most effec¬
tive Hazard Communication systems for production workers in an
industrial setting.
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Control of Hazardous Materials in Laboratories
Different problems are encountered in the laboratory as compared to
a manufacturing facility due to fewer numbers of employees exposed, less
quantity of materials used, shorter exposure time, greater number of
chemical substances and more varied operational procedures (39).
A card system for labeling and control of toxic materials at Oak
Ridge National Laboratory (ORNL) was reported by Porter, Hunt and Bolton
(84). The research conducted at ORNL encompasses many diverse discipli¬
nes, therefore one can expect that a large variety of chemicals are
being used and stored at ORNL. Advance knowledge of what chemicals are
used by which employees and in what manner is necessary for sufficient
control of hazardous materials. The authors developed a program to
identify and label the more toxic materials which were used. The pri-
many purposes of the program were to focus the employees' attention on
the fact that many chemicals were capable of producing a toxic response
and more importantly to allow industrial hygiene surveillance and
control. A modified Smyth toxicity hazard index was used as the basis
for identifying relative toxicities. The actual toxicity criteria used
is presented in Table 1. However, due to the magnitude of this project
and the limited manpower, only materials with a Highly Toxic or a Toxic
rating were initially included in the program (84).
Ketchen and Porter have provided an update on the ORNL Toxic
Materials Control Program (49). The control card system is still
necessary to describe the potential use of the material and to identify
the user locations. The program has been expanded to include chemicals
with a Moderately Toxic rating. Materials of concern primarily due to
flammability or reactivity hazards were not yet included with the excep¬
tion of limited shelf life substances. Before the implementation of the
system, there was not a timely method for the identification of chemical
users. Review of the store purchase records resulted in unacceptable
delays in contacting the user; often months after the chemical was used.
Now two-thirds of the control cards are received by the Industrial
Hygiene Department before the substance is used.
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Table 1. Toxicity Criteria, Oak Ridge National Laboratories^
Relative Toxicity Criteria
INHALATION 4-hr.
LD50 SIMPLE ORAL VAPOR EXPOSURE LDso-SKlN
COMMONLY USED DOSE RATS RATS MORTALITY OF RABBITS
TERM mg/kg 2/6 to 4/6 ppm mg/kg
Extremely Toxic <1 <10 <5
Highly Toxic 1.1 to 50 11 to 100 5 1 to 43
Moderately Toxic 50.1 to 500 101 to 1,000 44 to 340
Slightly Toxic or
Practically Nor>-
toxic 501 to 15,000 1,001 to 100,000 350 to
22.600
Relatively Harmless >15,000 > 100,000 >22,600
Relative Toxicity Criteria Based on TLV's
COMMONLY USED TLV
TERM ppm mg/m^
Extremely Toxic <10 <25
Highly Toxic 11 to 250 .26 to 2 5
Moderately Toxic 251 to 500 2.51 to5.0
Slightly Toxic or
Practically Non-
Toxic 501 to 1000 5.1 to 10
Relatively Harmless >1000 >10
1 Reprinted from Reference (84)
54
The Toxic Material Control Card system at ORNL has evolved into an
integrated "Hazardous Material Management and Control" program (31,47).
The program provides personnel with specific guidelines for the procure¬
ment, use, storage, transportation and disposal of hazardous materials
and ensures that they are managed in a manner that adequately protects
all personnel, the general public and the environment. The program was
developed so that compliance with federal regulations (i.e. RCRA, TSCA,
OSH Act, etc.) and Union Carbide policies would be more easily satisfied
(47). This system controls hazardous materials from the time they are
initially ordered until their ultimate disposal and has been expanded to
include the identification of fire and reactivity hazards. ORNL uti¬
lized the modified NFPA criteria for rating the fire and reactivity
hazards suggested by NIOSH (see Appendix F).
The Hazardous Material Management and Control Program at ORNL was
made possible by the Hazardous Materials Tracking System (HMTS). HMTS
is an on-line interactive computerized information management system
that inventories the status of chemicals during their entire stay at the
facility. This system includes the use of a unique numerical coded
label specific for each different chemical. This label is affixed on
the container before it leaves the Receiving Department. The bar code
allows one to track each chemical container from receiving to the user
location by the use of a portable bar code reader, and is similiar to
those used by major supermarket chains. Use of this system greatly
facilitates the acquisition and maintenance of an accurate chemical
inventory.
The automatic reporting feature of HMTS dramatically enhances the
safe storage of chemicals with a limited shelf life. Upon "log-off,"
the system will automatically display either "no expired chemicals" or
it will list the chemicals which are expired, dates received, location
and the responsible party. In the past, unstable chemicals such as
picric acid have been negligently stored unnoticed for years. The
improper storage of materials that degrade into reactive substances
should be minimized with this feature.
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Finally, a user friendly interactive querry system, easily
accessible from any ORNL on-line terminal is available to chemical
users. This may be used to enter reference files to obtain health,
safety and environmental protection information. It may also be used to
identify the availability of any chemical being stored in individual
labs throughout the entire facility. The potential user may check for a
supply of a given material in a nearby laboratory prior to the procure¬
ment of the chemical. This is especially useful for the one time user
or the intermittent user of small quantities. This feature will not
only benefit those who need the substance today, it will also help mini¬
mize the long term storage of partially used containers of hazardous
chemicals without restricting their use.
Material Safety Data Sheets
The Hazard Communication Standard did not create the concept of
Material Safety Data Sheets. In fact, the Chemical Manufacturing
Association (CMA) advertised the sale of chemical safety data sheets for
formaldehyde, benzene, carbon tetrachloride and phenol as early as 1946
(17). CMA recommended that all those who had these materials be pro¬
vided with these safety documents. These safety data sheets were
designed primarily for the supervisory staff and other members of mana¬
gement so that they would be presented with information necessary for
the safe handling and use of chemical substances. By 1949, thirty three
different Chemical Safety Data Sheets were available from MCA, for
approximately 20(t each (18).
The use of Material Safety Data Sheets were generally accepted by
Occupational Safety and Health Professionals even before the promulga¬
tion of the Hazard Communication Standard.
Employee Training
Employee training is one of the most critical elements for Hazard
Communication Programs to be successful. Without adequate training.
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employees may not fully understand the other elements of the program
such as container labels and Material Safety Data Sheets.
Hopkins et al. performed research to test the hypothesis that
employee training could change workers' safety behavior and that such
changes in behavior could measurably reduce the workers' exposure to
styrene (41). The first step in this project was the development of a
structured program of instruction, based on a comprehensive job analy¬
sis. A list of eleven work practices (representing safe behavior) and
twenty housekeeping practices (representing safe work conditions) was
constructed from the job analysis. The list was modified so that it
also represented the intended learning objectives of the training
program. This list contained conditions specific to the reinforced
plastics industry and were highly detailed in the description of accep¬
table behavior.
Two other components, reinforcement and peer pressure, were also
included in this research project. The results of the training were
dramatic:
1. workers improved their safe behavior
2. more instances of safe conditions were observed
3. the concentration of styrene in the breathing zones of the
workers decreased
4. the urinary concentrations of mandelic acid (a metabolite of
styrene) also decreased
Moreover, these changes were maintained for more than six months
after the end of the educational program. The results of this research
clearly support the hypothesis that "training could change behavior
which could measurably reduce the workers' exposure."
In an effort to reduce exposure to organic and inorganic lead, the
Ethyl Corp. conducted an employee training and motivation pilot project
in an alkyl lead production facility with 35 employees (53). The objec¬
tive of the pilot project was to reduce the blood and urine lead con¬
centrations through comprehensive training on the industrial hygiene
aspects of lead and by motivating employees to minimize their exposure
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by using good work practices and appropriate personal hygiene. One year
later, a 40% reduction of lead-in-urine and a 24% reduction of lead-in-
blood were observed. The program was especially effective for those
employees having very high lead levels at the onset of the project (53).
These examples demonstrate that employee training programs can
teach employees to work more safely and that a proper attitude when
using hazardous chemicals can reduce one's exposure significantly.
The goal of a health education programs for workers is not just to
develop an awareness of facts, but to instill an emotional conviction
with attitudinal and behavioral modifications which will achieve a more
healthful style of living, both on and off the job (36). All too often,
training efforts tend to focus on the technical accuracy and legal
requirements (22,89). These considerations do not adequately ensure
employee understanding and responsiveness. A necessary first step for
the training of personnel is a training needs assessment. This
assessment should provide answers to the following types of questions:
- Is it a training problem? (88)
- Who should be trained? (21,89)
- What are the existing levels of employees' knowledge and
skill? (21)
- What level of knowledge and skill is necessary for employees to
protect themselves? (101)
- What additional areas of training are needed? (21,88,89)
- When is the initial training to be performed? (101)
- What is the minimum frequency that the training is to be con¬
ducted? (101)
- What performance objectives are sought? (88)
- What are the most appropriate educational techniques that will
most likely result in adequate levels of knowledge and skill?
(101)
- What resource materials are available? (88)
- How is the training program going to be evaluated? (101)
- How is the employees' knowledge and skill going to be
measured? (101)
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These questions are best answered through a job analysis which
identifies the job description including performance duties and poten¬
tial hazards (21). A correlation of job hazards with the job descrip¬
tion will allow the trainer to develop a schedule identifying who should
be trained and what the training should contain.
Gulf Oil has developed a flow chart to assist in the design and
implementation of occupational safety and health training programs (88).
This flow chart is reproduced in Figure 2.
OSHA published Proposed Training Guidelines in the Federal Register
on Aug. 30, 1983 (99). The justification for this proposal was the
Bureau of Labor Statistics' survey which shows that 60% of the employees
injured on the job stated that they did not receive training on how to
perform the task in which they were engaged at the time they were
injured (99). The contents of the OSHA training guidelines are outlined
in Figure 3 (99).
The most important principles of active learning are experienced
during the "demonstration - feedback" phase of the educational program
(100). Through practice of new procedures at the job station, there
should be a transfer of the learning tasks to the actual job conditions.
For this to occur, there must be sufficient opportunities for practice
and any reinforcing feedback should be immediate, positive, consistant
and understandable.
Employee training is incomplete without some form of evaluation.
The overall purpose of evaluating a health education program is to
determine the needs of the program, assess it's strengths and weaknesses
and improve the areas which are deficient (13). The first step in
planning an evaluation program is to specifically decide what should be
evaluated. This is primarily determined by the performance objectives
of the training program. Once the objectives have been identified and
the teaching strategies determined, a method of program evaluation can
be selected which will assess the degree to which these objectives have
been achieved. Evaluation provides the vehicle for gathering infor¬
mation which can be interpreted to modify the program to make it more
Figure 2. Employee Training Flow Chart, Gulf OiU
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Figure 3. Proposed Training Guidelines, OSHA^
A. Identify the Training Needs
Y.     Is additional knowledge required?
2. Is execution improvement required?
3. Possible causes of faulty execution:
i. inadequate supervision
ii. task interference
iii. lack of motivation
iv. punishment of the employer
B. Determine the Program Content
1. Conduct job analysis to highlight performance objectives
2. Develop training materials to identify these deficiencies
C. Prepare Instructional Objectives
Y.    State what employees will be able to do, do better, or stop
doing
2. Identify three criteria:
i. objective to be reached
ii. conditions for demonstrating competence
iii. acceptable performance
D. Develop Learning Activities
1. Identify and describe learning activities so that acquired
knowledge and skill are observable
E. Conduct the Training
Y.    Provide overviews and summaries
2. Relate each item to the instructional objective
3. Relate each item to the employees' goals, interests and
experiences
4. Allow for class participation
F. Evaluate the Effectiveness of the Program
T^ Provide a testing criteria
2. Use the employees evaluation
3. Use the managers evaluation
G. Revise the Program
Y.    Review and analyze the evaluation tools
2. Allow the trainer and trainees to answer the followingquestions:
i. What was already known?
ii. What was confusing?
iii. What was missing?
iv. What did employees learn?
V. What did employees fail to learn?
1 Reprinted from Reference (99)
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effective in the future.
The Office of Technology Assessment acknowledges that the eva¬
luation of employee training programs is \/ery  difficult (82). Ideally,
the effectiveness of the training can be measured by a reduction in
occupationally related injury and illness rates. But this data base is
limited, especially for chronic illnesses. Moreover, the rates are
influenced by many factors which further complicate the issue. A direct
correlation between chemical related injury and illness rates and the
effectiveness of occupational safety and health training programs is
virtually impossible. In practice, the measures used to assess the
effectiveness of training programs are usually indirect ones such as the
counting of the number of individuals trained, the workers and manage¬
ments impression of the training, the utilization of employee quizzes
and the observation of employee work practices.
The issues pertaining to the training of employees engaged in toxi¬
city testing laboratories were explored by Sakura (87). Laboratory per¬
sonnel involved with toxicity testing, may be exposed to numerous
chemical and biological hazards. A key element in a health and safety
program designed to minimize worker exposure to test materials is a
comprehensive training program. A well conceived and properly executed
laboratory training program provides the lab worker with sufficient
practical experience and technical information so that the worker can
operate safely within a potentially hazardous work environment.
Employee training is the fundamental method for producing the
"self-protection" in the workplace.
Most laboratory personnel have several years of informal instruc¬
tion in the safe handling of chemicals while enrolled in undergraduate
and graduate level science courses. However, additional instruction and
training in the proper handling of specific test chemicals is necessary
to provide the workers with an adequate degree of protection. Because
of the uniqueness of many of the chemicals under investigation, a
training program must be responsive to the special needs of a laboratory
worker involved with toxicity training (87).
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In summary, employee training programs should motivate the
employees to work more safely. For training programs to be the most
effective a thorough training needs assessment should be performed.
Furthermore, the evaluation of training programs should improve the
program by identifying the strengths and weaknesses of the training, by
measuring how closely the training fulfilled the program objectives, and
by documenting the short and long term changes in employees attitudes
and behavior. And, although laboratory employees are educated people,
laboratory safety training programs can be beneficial by providing spe¬
cific chemical hazard information and by identifying the resources which
are available for self instruction.
V. EXISTING HAZARDOUS MATERIAL CONTROL PROGRAMS AT NIEHS
Before a Hazard Communication Program for NIEHS can be suggested,
the hazardous material control programs which already exist at the
Institute must be described. In addition to exposure monitoring and
consultative services provided by the Health and Safety Office, the
hazardous material control programs which have been established at NIEHS
include:
1. Hazardous Agent Protocol Reviews
2. High Containment Laboratories
3. Employee Training Programs
4. Medical Surveillance
5. Review of Hazardous Material Purchase Requests
Hazardous Agent Protocol Reviews
The control of hazardous chemical usage at NIEHS is accomplished
through the concept of Hazardous Agent Protocols (see Appendix E)
(63,102). Protocols are needed since different substances, physical
states and reactivities require different experimental conditions, engi¬
neering controls, personal protection, and decontamination and disposal
procedures. The Protocol system serves many purposes. First, the type
and degree of hazard, in addition to the necessary containment equipment
and personal protective devices are identified. Decontamination, waste
disposal and emergency procedures as well as special storage conditions
are also described in detail. Finally, the extent and frequency of
medical surveillance is based on the submitted protocols.
NIEHS Hazardous Agent Protocols are required for all research where
the following hazardous materials are used:
1. Agents known to have undesirable biological effects, either
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acutely or chronically. Reasonable regard is given to the
size of the dose, duration and type of exposure as well as
the physical state of the compound required to produce such
effects.
2. Agents for which toxicity information is not available and
which are highly suspect for reasons of similiarity in che¬
mical structure to known toxic agents.
3. Agents which are explosive or violently reactive.
4. Perchloric acid.
In addition to these agents which always require a Protocol,
experiments which use the substances listed below are evaluated on a
case by case basis. The intended use of these materials will determine
if a Protocol is necessary:
1. Agents which are combustible or flammable [liquids having
a flash point < 140°F (60°C) and a vapor pressure not
exceeding 40 psia at 100°F (38°C)].
2. Agents which are caustic or corrosive (strong acids or
bases which may burn or otherwise damage the skin or other
human tissues, or chemical substances which significantly
corrode equipment).
The primary responsibility for completion of the Hazardous Agent
Protocol lies with the principle investigator. The Laboratory Branch
Chief reviews the Protocol and must approve it prior to circulating it
to the Health and Safety Office and Protocol Review Committee. The
Safety Officer consults with researchers, arranges for medical sur¬
veillance, coordinates the review process, inspects the facilities and
equipment, and determines the adequacy of the safety measures. The
Safety Officer also maintains the Protocol File and reviews the appro¬
vals annually. Once the Protocol is approved by the Review Committee,
the Safety Officer issues the official approval allowing the research to
begin and the employees performing the work are supplied with a copy of
the Protocol. If approval is denied, the Protocol must be amended
according to the Committee's recommendations prior to the initiation of
the research.
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The Protocol Review Committee critically evaluates the adequacy of
seven primary factors associated with the experiment:
^  1. the experience and training of the personnel
2. the proposed experimental techniques
3. the containment facilities
4. the personal protective measures
5. the decontamination procedures
6. the waste disposal procedures
7. the emergency contingency plans
In implementing the Hazardous Agent Protocol system, scientists
are required to consider safety issues in the initial design of the
experiment. This system has proven to be an effective component of the
Occupational Safety and Health Program at NIEHS (102).
High Containment Laboratories
The Hazardous Agent Protocol program at NIEHS, is complimented by
special "High Containment Laboratories." A High Containment Laboratory
is a controlled access room in which certain experiments are conducted
involving the use of toxic, carcinogenic, mutagenic, and teratogenic
chemicals, radioisotopes or biolgical agents which require greater con¬
tainment than that available in a normal laboratory (63). Access to
High Containment Laboratories is controlled by the Health and Safety
Office. Individuals desiring to work in these areas must attend a
training session which describes the features of the High Containment
Labs, their limitations, and the Institute's policy pertaining to
research conducted in these areas (43). Baseline and periodic medical
examinations are also required for researchers to be authorized for
using High Containment Labs. Furthermore, only experiments that have
been approved via the Protocol review system are allowed in these areas.
The High Containment Laboratories are always locked, so that each
scientist must visit the Health and Safety Office to sign the "log" and
obtain the key. The key must be returned immediately after the comple¬
tion of the work.
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Depending on the operations to be performed, the Protocol may indi¬
cate the need for specific protective clothing. At a minimum, the
following personal protective equipment is necessary for working in High
Containment Laboratories:
1. full length disposable lab coat with elasticized sleeves
2. gloves
3. shoe covers
4. eye protection
5. head covering
6. disposable NIOSH approved dust respirator
Showering upon exit from the High Containment Laboratory is only
required when there is an overt exposure or when it is required by the
Protocol.
The High Containment Laboratory policies are strictly enforced and
the Health and Safety Office has the authority to close or restrict the
use of these rooms and to suspend or revoke use priviledges for major or
repeated violations of these policies. By using these High Containment
Laboratories, the investigator is constantly reminded of the hazardous
nature of the experimental agents and/or procedures and should be less
likely to become careless.
Employee Training
Employees at NIEHS who are potentially exposed to hazardous
materials have been provided with training by the Health and Safety
Office, for many years. The overall objective of the training is to
allow personnel to work safely by understanding the potential hazards of
their work and how to minimize those hazards (87). Both laboratory
employees and maintenance support personnel at NIEHS, participate in
these training programs.
The maintenance support staff are periodically provided with
training sessions aimed at chemical hazards and the proper handling of
chemical agents which are used in the shop and maintenance activities.
Laboratory personnel attend a 12 hour course entitled "General
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Laboratory Safety." Specific objectives for the laboratory training
programs include:
1. providing an orientation program for new employees
2. explaining the High Containment Laboratory procedures
3. establishing proper laboratory practices
4. increasing safety awareness among all employees
5. providing updated health and safety information
Also, periodic training seminars (for special topics) are provided
for both maintenance and laboratory employees, depending on the imme¬
diate needs.
Medical Surveillance
Employees who are potentially exposed to hazardous materials are
required to have a medical examination performed by the Physician repre¬
senting NIEHS. These physicals are performed near the employee's ini¬
tial employment date and approximately every one and a half years
thereafter. The medical surveillance includes many basic procedures
(i.e. blood pressure, blood analyses, eye exam, etc.) as well as some
special diagnostic procedures depending on the nature of the hazardous
substances the employee is potentially exposed to.
Review of Hazardous Material Purchase Requests
Purchase orders and other purchase requests for hazardous chemicals
are reviewed by the Health and Safety Office. This review allows for
the identification of controlled substances and hazardous chemicals
which require a Hazardous Agent Protocol not already on file.
VI. NIEHS OPTIONS FOR COMPLYING WITH HAZARD COMMUNICATION REGULATIONS
The options which would satisfy the requirements of the
Occupational Hazard Communication Regulation as it relates to a federal
government research laboratory (NIEHS) located in the state of NC, are
briefly addressed in this chapter. Evaluation of each option will be
used in the development of a Hazard Communication Program proposal
(Chapter VII). An asterisk denotes those options which were thought to
result in the most effective program without neglecting the feasibility
and practicality of implementing the program at NIEHS. These options
may or may not be applicable to other businesses besides NIEHS.
Specific legislative responsibilities as well as the organizational
structure and administrative procedures of each business must be con¬
sidered when developing these programs.
Notification of Employees' Rights
The posting of employees' rights under the Hazard Communication
Standard is not a condition of the Federal or the NC standards.
However, many other states have included this requirement in their
Hazard Communication Regulations. NIEHS simply has two choices, each is
acceptable in NC:
*1. To inform their employees of their rights afforded by the
Occupational Hazard Communication Regulations via a posted
notification
2. Not to post such a notification
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Hazard Determination
Chemical manufacturers (and importers) must evaluate the chemicals
produced (or imported) to determine if they are hazardous. Employers
using hazardous chemicals need not evaluate the chemicals unless they
choose not to rely on the hazard determination performed by the manufac¬
turer (or importer). Hence, NIEHS may:
*1. Rely on the hazard determination performed by the manufac¬
turer (or importer)
2. Perform the hazard determination in-house (Note: This may be
unavoidable for custom synthesized substances and/or other
special research chemicals.)
No matter who performs the hazard determination, the evaluation of
mixtures can be accomplished by two seperate methods:
1. Testing the mixture as a whole
2. Evaluating the component parts of the mixture
The testing of the mixture as a whole for health hazards is not
recommended, since large amounts of time, money and energy are
necesssary when compared to a component part hazard determination. One
positive study which is statistically significant and is conducted in
accordance with accepted scientific principles is sufficient evidence to
establish a hazardous effect under the standard. If the manufacturer
tested the chemical and found it to be non-hazardous and some other eva¬
luation (of the whole mixture) has reported the material as hazardous,
then the substance must be considered hazardous. The manufacturer may
refute this determination but they cannot conceal it. Only manufac¬
turers who wish to demonstrate to their customers, that their product is
non-hazardous even though it contains hazardous components exceeding the
quantity exclusion, should consider evaluating whole mixtures for health
hazards. This is especially useful for those manufacturers attempting
to protect the confidentiality of mixtures, since the specific com¬
ponents do not have to be revealed if the mixture is tested as a whole
and is determined to be non-hazardous.
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The opposite is true for physical hazard determinations. If a mix¬
ture has not been tested as a whole for physical hazards, the evaluator
may use whatever scientifically valid evidence is available to establish
the physical hazard of the mixture. Only the components which contri¬
bute to the physical hazard(s) at the concentrations present in the mix¬
ture must be reported, regardless of the method of evalution. Objective
procedures exist for determining physical hazards which could be used on
whole mixtures. These tests are not very expensive and remove the sub¬
jectivity involved in a component part evaluation which may distort the
materials actual physical hazard(s). Whole mixture tests would clearly
identify the physical hazard(s), even if by chance the specific com¬
ponent contributing to the hazard(s) is not identified.
Chemical Inventory
A chemical inventory is not explicitly stated as one of the provi¬
sions of the Occupational Hazard Communication Regulations. However, it
is strongly implied that a chemical inventory be performed "to assure
that all of the MSDSs are maintained for each chemical on-site and that
employees are apprised of the hazards associated with the chemicals in
their work area." Furthermore, a listing of hazardous chemicals is
needed for the written Hazard Communication Program.
There are several possible methods to obtain a chemical inventory
at NIEHS. Each have their advantages and disadvantages. The final
decision on which method to employ will depend on the level of accuracy
desired and the available manpower. The options include:
1. Protocols
The first option is to review the approved Hazardous
Agent Protocols on file in the Safety Office. A chemical
inventory obtained from these Protocols would be a com¬
paratively easy desk top review, especially since these
reports are within the confines of the Health and Safety
Office. However, the Protocols are not ideal for this pur¬
pose. Only experiments which utilize certain hazardous che¬
micals require an approved Protocol. This option would only
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identify the locations of the more hazardous substances; it
would not locate all of the materials on-site which are con¬
sidered hazardous via the minimum hazard determination cri¬
teria promulgated by OSHA. Therefore, the approved Protocol
file cannot provide a chemical inventory that will be useful
for complying with the standard.
2. Purchase Orders
The use of purchase orders for maintaining a chemical
inventory is a logical strategy. Obviously, the cooperation
of NIEHS Procurement is necessary. These orders describe
all substances which were purchased - both hazardous and
non-hazardous. Ideally, only the hazardous substances need
to be inventoried, therefore, some method of differentation
may be necessary. Purchase orders identify the name and
location of the individual ordering the chemical and where
to deliver the chemical. This may not necessarily be where
the chemical is normally stored (or used), although it
usually is. There is no easy method to evaluate the
accuracy of the location recorded on the purchase orders.
This problem could be minimized by informing the purchasers
to list the normal storage location as the delivery loca¬
tion.
Another problem with using purchase orders for a che¬
mical inventory is that this system will not locate
materials which are purchased by Blanket Purchase Agreements
(BPAs). A BPA purchase is an agreement whereby individuals
call a vendor directly and the purchase is sent without a
purchase order. This is not a major problem though, as
Procurement will eventually receive some paperwork for
paying the bill. Therefore, BPA purchases can be tracked.
In addition to the same short comings associated with con¬
ventional purchase orders, the receipt of blanket agreement
records may not occur until well after the actual delivery
of the chemical. By the time the BPA records are available,
the substance may no longer be present.
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Probably the biggest drawback to using purchase orders
is that they cannot be effectively used retrospectively.
The volume of records to be reviewed is much too cumbersome
and more importantly, there would not be any way to deter¬
mine which materials are no longer in the area. For these
reasons, purchase records are not acceptable for an initial
baseline inventory. However, purchase orders (and BPA
records) may be useful for updating the inventory. Only the
incoming chemicals can be tracked by these records not the
outgoing substances (chemicals which are consumed in an
experiment or are wasted).
3. Survey Questionnaire
Survey questionnaires are occassionally used by the
NIEHS Health and Safety Office. The use of a questionnaire
for the chemical inventory would greatly reduce the burden
on the Health and Safety Office. Each laboratory would be
asked, once a year, to identify each chemical in their area
including the name, approximate quantity, manufacturer or
supplier, and the storage location. It is not unreasonable
to expect these groups to perform their own chemical inven¬
tory. It really is not that much work for a scientist or
technician to do this in two or three labs, when the alter¬
native is considered (approximately 300 laboratories inven¬
toried by one or two staff members from the Health and
Safety Office). In fact, some of the more organized scien¬
tists already maintain an accurate chemical inventory for
their own purposes.
Although the survey questionnaires are the most prac¬
tical method for performing a chemical inventory, there are
certain considerations which could be unacceptable. First,
these questionnaires may elicit responses of variable
quality without any reasonable means for evaluating the
accuracy of the inventory. The questionnaire survey may
also result in late responses or even no response at all.
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Because the questionnaire would involve large numbers
of individuals, the quality would depend on the procedures
employed by each, which more than likely would be incon-
sistant. For instance, some groups may not report any
substance below a certain quantity. Others may not want to
report all materials for fear of industrial hygiene/safety
surveys or because they don't have an approved protocol or
otherwise have approval for use or storage of the chemical.
Because of the lack of time or interest, some investigators
may give this task to their secretaries or students who may
not be sufficiently qualified to accurately perform the
inventory (i.e. they may not realize that there is a dif¬
ference between dioxane and dioxin). Many of these
drawbacks can be addressed by providing explicit instruc¬
tions on how to perform a chemical inventory. But the nega¬
tive attitude that this additional work may produce toward
the Health and Safety Office outweighs the benefits. Hence,
a survey questionnaire probably would not result in an
acceptable baseline inventory.
A survey questionnaire could be indispensable for
updating the inventory. The assistance of individual
investigators greatly enhances the updates since this would
be the easiest method to determine which materials have been
consumed, disposed or are no longer stored in the area. A
questionnaire can also identify new materials. Finally, the
estimation of chemical use rates is best performed by those
involved - the scientists and technicians.
4. Hazardous Waste Pick-Up Requests
A ^ery  crude chemical inventory can be obtained by a
review of hazardous waste pick-up requests. This is an
indirect method which would record a chemicals location
after it is no longer wanted. There are many reasons why
this is not a viable alternative. First, many laboratories
may use one regionalized waste staging area prior to waste
pick-up. (The pick-up location may not be the normal
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storage location.) Many substances stored may never be
disposed. Often, chemical wastes are complex mixtures
making the inventory more difficult. And last, but not
least, there is a considerable time delay between when the
chemical is procured and when it can be inventoried by the
pick-up requests. To include a substance on the inventory
after it is disposed of may be inaccurate if the substance
is no longer needed in the area.
Hazardous waste records are not suitable for an initial
baseline inventory since they do not identify all of the
hazardous substances present in a given location. If there
were no alternatives, these records could be used to help
update the inventory because it does give some indication of
what substances and quantities are leaving the lab, but
these records are really not sufficient for this purpose.
The pick-up location does not always reflect the storage
location and the pick-up requests do not identify any
incoming materials whatsoever. At best, the hazardous waste
pick-up forms may be used as a cross-checking mechanism.
Warehouse Delivery Records
At NIEHS, supplies typically are channelled through the
warehouse prior to their distribution to the appropriate
investigator. The warehouse records can correlate the che¬
mical substance, the delivery location and the date of deli¬
very. In addition, if the warehouse personnel were to
enquire where the substance is to be used and stored, then
the exact storage location could be recorded. A few limita¬
tions must be considered if the delivery records are to be
useful for the inventory. The invoice may only describe a
partial listing of the package contents. For example, when
a couple of dozen different but similiar analogs are deli¬
vered, they may be listed by a generic group identification
as opposed to their specific chemical identity.
Furthermore, the quantity of material may not be denoted on
the invoice. Also, there is no differentiation between
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hazardous and non-hazardous substances on the warehouse
delivery records. These problems are not considered to be
major dilemas and can be easily corrected.
The education level of warehouse personnel may not be
sufficient to allow them to understand the complex chemical
nomenclature. This can be resolved by the use of a unique
product number for each different chemical product. The use
of the warehouse delivery records for the chemical inventory
should not place too much of an additional burden on the
warehouse. Warehouse personnel already open each package to
assure that the proper purchase is received from the vendor
and they also retain a copy of the paperwork for their
records. However, the increased responsibilities may reduce
the efficiency of warehouse operations.
The major problem of using delivery records for pro¬
ducing a chemical inventory is that a baseline inventory
cannot be accomplished. Even if these records were to be
reviewed retrospectively, there is no guarantee that the
delivery location is the storage location. Furthermore,
these records by themselves, do not allow one to evaluate
which chemicals are still present. Once the potential pit¬
falls are resolved, the warehouse invoices should be con¬
sidered for providing inventory updates for the incoming
materials.
*6. Manual Inventory
The most accurate chemical inventory can only be
obtained by manually performing the inventory. This entails
actually visiting each and every chemical storage area so
that the chemical name, approximate quantity, manufacturer
or supplier, and storage location can be recorded. Since a
member of the Health and Safety staff usually performs this
task, the quality of the data is unsurpassed by any other
means available. However, there are many negative aspects
associated with a manual chemical inventory. The most
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obvious is that this is a labor intensive project which
could consume the better part of a year in a large research
establishment such as NIEHS. 'There are about 300 labs and
many maintenance support areas in over a dozen buildings
that need to be inventoried. There is an enormously large
number of chemicals, most of which are in very small quan¬
tities ranging from 1 to 500 grams. Virtually each and
ewery  container must be handled in order to record the per-
tinant information. This work is perceived as very  tedius
and very oppressive.
There are other problems. Some investigators object to
the Health and Safety Office violating their privacy. The
time and space occupied for performing the inventory may
disrupt the activities of the laboratory. Also, many
research reagents which are stored in freezers are sensitive
to thawing. To obtain an inventory of these materals
requires a deli gent effort to remove only a small number of
containers from the freezer at any one time and returning
these containers as soon as possible.
A manual inventory only yields the location of the
storage for that specific time. This information is only
useful for producing the initial baseline inventory. If the
chemical inventory is to remain current, the manual inven¬
tory would have to be repeated routinely.
Another advantage of a manual inventory besides the
high degree of accuracy is that the presence of the Health
and Safety staff member allows them to observe the actual
laboratory conditions. Gross storage violations,
unauthorized possessions, unstable substances or any other
unsafe condition can be identified during the inventory and
subsequently corrected.
In conclusion, a manual chemical inventory was deter¬
mined to be the best means available to NIEHS to perform a
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baseline inventory accurate enough for successful compliance
with the Occupational Hazard Communication Regulations.
Container Labeling
The chemical manufacturer, importer, or distributor is responsible
for ensuring that all containers of hazardous chemicals that they market
are labeled properly. Laboratories must ensure that container labels on
incoming hazardous materials are not removed or defaced. This is not to
suggest that employers may not supplement the labeling supplied by the
manufacturer, importer or distributor. However, the employer may do so
providing that if an original label is removed or defaced, it is imme¬
diately replaced with the required information. NIEHS has the following
options to comply with the labeling provisions of the standard:
*1. NIEHS may rely on the manufacturers', importers', or distr-
butors' container labels supplied with the chemical.
2. NIEHS may develop a customized labeling system for use at
the Institute. Note: Once the labeling system is designed,
an outside party would need to be contracted to provide the
production services.
3. NIEHS may purchase an "off the shelve" generic labeling
system which is commercially available.
If options 2 or 3 are chosen, there are a number of labeling
systems which may be useful. These labeling systems are discussed in
detail in the Literature Review (see pages 51-58 and 60-65). The
labeling of custom synthesized or specialty research chemicals may be
unavoidable at NIEHS.
Other Forms of Warning And Notification of Hazards
There are a number of alternative methods to provide hazard war¬
nings which may be applicable to a large research Institute. These
alternatives will not replace any of the Hazard Communication require-
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ments, instead they serve as effective supplements to the program:
1. Hazardous Agent Protocols
The experiment Protocol review identifies the hazards
associated with a given experiment as well as the respective
control strategies. Because the Protocol is in a written
form, it is a useful reference for the future.
2. High Containment Laboratories
Work which is required to be performed in a High
Containment Laboratory implies that there is a potential
hazard associated with it, which requires the use of these
special facilities. This is not to suggest that work which
does not necessitate the use of a High Containment
Laboratory is perfectly safe. Many routine laboratory
operations involve hazardous substances but High Containment
Laboratories are required for the more hazardous operations.
3. Placard Warning
Placards which warn about the nature of the materials
contained in the laboratory can be placed on all the lab
entrances. These placards are not intended to provide spe¬
cific warnings to employees engaged in normal laboratory
work. (The container labels, MSDSs, and employee training
programs accomplish this.) Instead, the laboratory entrance
warning placards are primarily intended for emergency
response personnel who are unfamiliar with the facility and
who need a crude estimate of the nature of the hazardous
substances stored in the area.
Material Safety Data Sheets
Chemical manufacturers (and importers) are responsible for
obtaining or developing a MSDS for each hazardous chemical they market
and to distribute these to their customers. The employer must maintain
MSDSs for each hazardous chemical in the workplace and must ensure that
the MSDSs are readily accessible. The employer is not necessarily
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required to maintain the MSDSs supplied by the manufacturer, importer or
distributor. They are only responsible to maintain the MSDS file for
each hazardous substance, regardless of the source. However, the
employer is responsible for the quality of the MSDSs which they use for
the Hazard Communication Program. NIEHS may use one of these options
for maintaining MSDS files:
1. The MSDSs may be developed in-house, by NIEHS. This option
is neither practical nor feasible considering the vast
number of chemicals stored/used and the limited amount of
manpower available in the Health and Safety Office.
However, this option must be considered for those materials
which are custom synthesized on-site or for specialty
research chemicals.
2. The MSDSs may be procured from various published sources.
Genum Publishers (37) and ChemSafe (96) provide MSDSs pri¬
marily for commonly used industrial substances. MSDSs for
materials which are more likely to be found in a research
establishment may be obtained from the National Institutes
of Health (64), Oak Ridge National Laboratory (48),and
Keith/Walters (46). It is important to note that the
published sources of MSDSs do not provide MSDSs specific for
each chemical on-site. They are merely a collection of
MSDSs which were perceived by the editors to be the most
germane. Hence, published sources are only supplemental;
they will not provide full compliance with the standard.
*3. The MSDSs may be procured from a specifically designed MSDS
service. Over 32,000 MSDSs from more than 600 chemical
manufacturers are available from Information Handling
Services (44). The MSDSs are supplied on microfiche which
greatly reduces the storage space required for the MSDS
file, however, it does necessitate the purchase of micro¬
fiche readers/printers. A hard copy index is provided which
cross references the chemical name, synomyns, brand names,
trade names, CAS numbers and the name of the supplier with
the MSDS file location. Furthermore, Information Handling
Services provides current updates every 60 days. Although
this service focuses on the more common industrial chemi-
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cals, special requests will be honored for the more rare
substances. Therefore, this service would be capable of
providing complete compliance with the MSDS provisions of
the standard.
*4. The final option NIEHS has for maintaining a MSDS file is to
use the MSDSs that are received from the chemical manufac¬
turer or supplier. This is a logical choice because these
parties are legally responsible to distribute the MSDSs to
their customers for each hazardous chemical. (Note: The
manufacturer is not legally required to supply the MSDSs to
Federal establishments. However, this is not expected to be
a problem, since they will have developed these documents
for distribution to other businesses and the fear of lost
business will motivate them to submit the MSDSs to NIEHS.)
There are two strategies that may be used to maintaining a
MSDS file from the manufacturer:
a. The MSDSs can be obtained, organized and cross
indexed by the NIEHS Health and Safety Office
staff. The amount of time required to accomplish
this task was perceived to be beyond the capabili¬
ties of the available manpower.
*b. The file can be maintained by an outside contrac¬
tor. The contract should only be awarded to an
establishment that has sufficient expertise and
adequate manpower.
Employee Training
The employer is responsible for providing their employees with
information and training on hazardous chemicals in their work area.
However, the employer is not mandated to be the party who actually deve¬
lops the educational materials or conducts the training sessions. Any
resource which may be available to the employer may be used, including
the services and/or the supplies from outside vendors. Care must be
exercised in designing and evaluating the training program because it is
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the employer who is ultimately responsible for the quality of the
training provided, even if an outside service is contracted for this
purpose.
There are two seperate but related sets of options to consider when
developing a Hazard Communication employee training program. These
options address the following questions:
1. Who will develop the educational materials?
2. Who will conduct the training sessions?
NIEHS has two choices for obtaining the educational materials
necessary for complying with the training provisions:
1. The information and vehicles (i.e. slides, pamphlets, etc.)
may be developed in-house, by the Health and Safety Office
(or any other NIEHS group who may be of assistance).
Obviously, this imposes a significant burden on the Health
and Safety staff and is not thought to be a cost effective
measure. Considerable amounts of time will be necessary to
duplicate work which is available from the outside for a
reasonable fee. This alternative should be the last resort
and should be considered only if the information available
from vendors proves to be inapplicable or ineffective for
training NIEHS employees.
*2. The training program and supplies may be purchased from an
outside vendor. There are a number of companies who spe¬
cialize in this kind of work. Often, these materials can be
purchased from the outside cheaper than if they were deve¬
loped in-house. If this alternative is the option of
choice, then the employer must decide on the focus desired.
There are three basic developmental strategies for obtaining
training materials:
a. The most expensive training programs are those which
are totally custom made. In a custom program, the
educational materials are tailored specifically for a
particular customer. Obviously, these programs will
be the most relevant. They will clearly identify the
hazards associated with the business in question, but
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win not neglect the educational level and per¬
sonality of the employees. These training films and
slide shows are typically filmed on the employer's
property,
b. The cheapest training materials which are available
from outside vendors are the generic programs. These
programs are designed to be universal so that many
different types of employers may purchase them. The
major disadvantage is that these programs may not be
very specific. The employer may actually need to
supplement these programs for acceptable compliance
with the Hazard Communication Standard.
*c. The other basic type of training materials is
actually a cross between the generic and custom
tailored program. The universal materials are
modified to make the training more applicable to the
specific employer. These modifications may be made
by an outside vendor or developed internally. The
net result is a more effective training module which
is not cost prohibitive.
Once the training materials are selected the employer must decide
who will conduct the training sessions. The options include:
1. An outside firm may be contracted to conduct the training
sessions. This option would not eliminate the respon¬
sibility of the Health and Safety Office. This office would
have to draft a "Request For Contract," evaluate the
incoming bids (which includes a review of the training sty¬
le) and decide which bid is the most acceptable. Once the
contract is awarded, the evaluation of the contractor's per¬
formance must continue. Although the training would be con¬
ducted by professionals, these individuals would not be
acutely aware of NIEHS and probably would find it difficult
to answer some ad-lib questions from NIEHS employees.
2. The training sessions could be conducted entirely by the
Health and Safety staff. This would require a considerable
effort on the part of those staff members responsible for
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the training. Many current or future projects may not be
completed because of this additional workload. This is not
to suggest that this strategy is without merit. The quality
of the sessions would be under the direct control of the
Health and Safety Office. Also, the training would be
accomplished in a more cost efficient manner when compared
to contracting this job to an outside firm. Finally, the
staff member performing the training is in a better position
to field questions relative to NIEHS Occupational Health and
Safety Programs.
*3. The most practical training option is for the Health and
Safety Office to provide the initial training of each of the
Laboratory Branch Chiefs and Supervisors. These individuals
would then be required to train all of their employees who
are exposed to hazardous materials ("train the trainers").
This allows the training burden to be spread more evenly
throughout the Institute. The employees may even be more
attentative because their supervisor is the one performing
the training and it is this individual who evaluates the
employee's performance. Requiring the supervisors to con¬
duct the training sessions may also motivate them to be more
concerned with occupational safety and health issues. There
are some drawbacks with organizing the training sessions in
this fashion. First of all, the training presentations may
not be consistant from one group to the next. Also, the
quality of the instruction is not under the direct control
of the Health and Safety Office. However, these disadvan¬
tages can be minimized by developing a thorough training
outline, by supplying identical training materials to each
group and by Health and Safety Office evaluations and
guidance. Overall, this option should yield the most effec¬
tive and most practical employee training program without
overtaxing the Health and Safety staff.
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Written Hazard Communication Program
Employers must develop and implement a written Hazard Communication
Program which describes how the compliance requirements will be met at
their facility. However, laboratory employers are not required to draft
this written program. Therefore NIEHS has two options:
1. NIEHS may not draft a written Hazard Communication Program.
*2. NIEHS may draft a written program which clearly describes
their policy regarding the Hazard Communication Program.
The availability of the written program for employees should
enhance the effectiveness of the program by providing them
with the information necessary to utilize the program more
easily.
Non-Routine Tasks
The methods the employer will use to inform the employees of the hazards
associated with non-routine tasks (i.e. confined space entry) is to be
addressed in the written program. The hazards of non-routine tasks do
not legally have to be reported for a research laboratory, however,
NIEHS may:
*1. Describe the hazards of non-routine tasks in training semi¬
nars which are conducted immediately preceding the task.
These training seminars can be given by either the Health
and Safety Office or by the employees' supervisor.
2. Describe the hazards of non-routine tasks in training semi¬
nars which are presented periodically, regardless of when
the non-routine tasks are performed. This option would not
guarantee that the employees would remember the relevant
information for completing the task safely.
*3. Address the hazards of non-routine tasks by standard
operating procedures (SOP) which are unique for each dif¬
ferent non-routine task. The benefit of this strategy is
that the employee can be taught the proper procedures when¬
ever the need arises. Also, a written SOP eliminates the
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necessity for the employee to recall the information since
they can have a hard copy on hand for reference. Probably
the most effective method for informing employees of the
hazards associated with non-routine tasks is to provide the
training seminar just prior to the task and supply them with
the SOP for further instruction if necessary.
Unlabeled Pipes and Vessels
The written program must also include the methods the employer will
use to inform the employees of the hazards associated with the chemicals
contained in unlabeled pipes and vessels. NIEHS may:
1. Ignore this requirement since laboratory employers have
limited compliance responsibilities which do not include the
identification of the hazards of unlabeled pipes and
vessels.
2. Designate responsible representatives (and alternatives) who
are knowledgeable of the contents of unlabeled pipes and
vessels. These representatives would be responsible for
providing this information to all employees who request it.
Once the contents are identified, the hazards and pre¬
cautions can be obtained from the MSDSs and/or the Health
and Safety Office. Furthermore, any employee who needs to
work on unlabeled pipes or vessels would be required to con¬
tact this representative and the Health and Safety Office,
prior to performing the task, so that they can be apprised
of the hazards and protective measures.
3. Identify the hazards associated with the chemicals contained
in unlabeled pipes and vessels in the training sessions.
This does not necessarily provide the information at a time
when it is needed.
*4. Label those pipes and vessels which are unlabeled, so that
the chemical contents are known, thereby eliminating the
need to specifically inform the employees. Because of the
limited number of pipes and vessels (the majority of which
are already labeled), this is not believed to be an unreason-
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able request. The label should be one which allows easy
access to the appropriate MSDS.
Contractors
The approaches the employer will use to inform contractors of the
hazardous chemicals their employees may be exposed to, while performing
their work at the employers facility, must be described in the written
program. The following alternatives are considered acceptable:
1. NIEHS may choose not to notify the contractor employers
because laboratory employers have limited responsibilities
under the Hazard Communication laws. Although this is
legal, it is unacceptable. Contractor employees deserve to
be aware of the hazardous chemicals in the work area. In
fact, without this disclosure, the contractors may
unknowingly perform unsafe acts, such as the use of open
flames in an area containing large volumes of flammable
liquids.
2. NIEHS may decide to train the contractors' employees
regarding the hazardous chemicals to which they may be
exposed. An employer is not responsible for training a
contractors' employees, they only need to inform the
contractor employer of the hazardous chemicals in the work
area and any suggested protective measures. Once this is
accomplished, it is the contractor employers responsibility
to train their own employees. However, this option may be
worth consideration for those contracted employees who are
routinely exposed to hazardous materials at NIEHS (i.e.
hazardous waste disposal contractors).
3. NIEHS may notify the contractor employer verbally. This is
unacceptable because there is no reliable means to document
the notification.
*4. The contractor may be notified in writing via the "Request
For Contract." The notification should include the hazar¬
dous chemicals in the work area(s) where the work is to be
performed and any applicable protective measures which may
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be applicable. The prospective contractors, in return,
should briefly address in their bids, how they will meet
their training responsibilities. Disclosing this infor¬
mation before a contract is awarded, provides irrefutable
evidence documenting the notification. It also allows the
contractor to decide if the work is too dangerous prior to
accepting the contract award.
5. The contractor determined to be the best candidate may be
notified in writing, after the contractor has accepted the
offer, but before the work begins. This alternative limits
the hazard notification to the actual contractor who will be
performing the work. But there is no means to assess if the
contractor intends to fulfill their training respon¬
sibilities. The contractor may also claim that they were
not totally informed of the nature of the task(s) and refuse
to honor the agreement.
6. Those contractors who are determined to be finalists for the
contract award may be notified in writing, and asked to
resubmit their bid if they are still interested. This
compromise between options 4 and 5 reduces the undesirable
consequences of those options. For instance, only the com¬
panies which are more likely to be offered the contract are
notified of the chemical hazards and the final contract
agreement is signed by a contractor who is fully
knowledgeable of the chemical hazards associated with the
work area. NIEHS could also favor those contractors who
adequately demonstrate their willingness to comply with the
standard.
Employers are responsible for protecting their employees from all
hazardous chemicals including those brought on-site by contractors.
Hence, NIEHS will need a mechanism for dissemination of this infor¬
mation. Even though no action or verbal disclosure may be legal for a
research laboratory, they are unacceptable. A few acceptable possibili¬
ties include:
1. The contractor who has accepted the award may be asked to
submit a listing of the hazardous chemicals necessary for
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the job, including copies of the MSDSs and how they, will
control the hazards. Work should not be permitted until
this information is received and approved.
2. The contractors who have been chosen as finalists may be
required to submit this information for review.
*3. All prospective contractors may be required to submit in
their bids, the list of hazardous chemicals they will use,
the respective MSDSs, the nature of these hazards and what
protective measures will be implemented. Requesting this
information at this stage, will force each contractor to
consider the hazardous nature of the proposed work so that
they can protect both their employees and those of NIEHS.
The contract bids can also be more thoroughly evaluated by
NIEHS if this information is included in the bids. (i.e.
Does this contractor want to use the most appropriate
substance for the job? Are NIEHS employees at risk when
this work is performed? And, are there any conditions to
avoid in the proposed work area?)
VII. A PROPOSED HAZARD COMMUNICATION PROGRAM FOR NIEHS
This program proposal was designed to assist NIEHS in meeting
federal and state Hazard Communication Regulations. The individual ele¬
ments were selected to optomize the efficiency and effectiveness of the
program activities. This proposal may not necessarily be the program
adopted by NIEHS. However, it is anticipated that this proposal will be
the initial strategy and the experience gained while initiating the
program will identify those areas in need of modification.
Notification of Employees' Rights
The posting of notices which detail the employees' rights granted
by the NC Occupational Hazard Communication standard is recommended.
These notices should be mounted in a location accessible to the
employees and where employee notices are normally posted. (At NIEHS, the
Health and Safety bulletin boards are the logical locations for posting
these notices.) The specific rights afforded to NC employees include:
1. Employees have the right to information regarding known or
suspected hazards of chemicals to which they are exposed. This
information shall be disseminated by:
a. The labeling of containers which will identify the
substance and the appropriate hazard warnings. Neither
employers nor employees shall remove or deface existing
labels unless they immediately replace the label with the
required information.
b. Material Safety Data Sheets which will be readily
available to employees and will be made available to an
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employee within five days of a request,
c. Training which details how to work safely with the hazar¬
dous substances to which employees are exposed. This
instruction will be performed during the initial
employment and whenever a new "hazard" is introduced into
the work environment.
2. Employees have the right to be informed of the location of
operations where hazardous chemicals are present.
3. Employees have the right to refuse to work with an unidentified
hazardous substance if they have not been provided with the
identity within five days of a request.
4. Employees have the right to inspect the written Hazard Com¬
munication Program including the listing of hazardous substances
and the respective MSDSs.
5. Employees may issue any complaints regarding this regulation
with the:
Commissioner of Labor
Division of Occupational Safety and Health
North Carolina Department of Labor
214 West Jones Street
Raleigh NC, 27603
6. An employer may not discharge, discipline or otherwise discrimi¬
nate against any employee or prospective employee because that
person or their representative has exercised any right granted
by this Act, made a claim, filed a complaint, or testified in
any preceeding related to this Act. Nor shall any position
seniority or any other benefits be lost for such reasons.
7. No employer shall request or require that an employee, former
employee, or applicant for employment waive any rights granted
under this Act.
The name(s), title(s) and phone number(s) of individuals) respon¬
sible for implementing the Hazard Communication program at NIEHS should
also be included on these notices.
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Hazard Determination
NIEHS should rely on the hazard determinations performed by the
chemical manufacturers, importers, or distributors. In order to eva¬
luate these hazard determinations and to assist in determining the
hazards of NIEHS custom synthesized substances and other specialty
research chemicals, a Hazardous Agent Criteria is proposed for guidance.
This criteria has been designed to be as objective as possible. Relying
on hazardous agent lists for the determining if a material is hazardous
is not acceptable because many rare chemicals which are hazardous may
not be on these lists. The proposed criteria is reported in Appendix C.
Chemical Inventory
The baseline chemical inventory at NIEHS has been completed.
However, this inventory will need to be updated from time to time. It
is recommended that survey questionnaires be used to accomplish the che¬
mical inventory updates.
The frequency of these surveys should not be so great that they
become a burden on the investigators. Requesting investigators to per¬
form the inventory updates at a frequency less than e^^ery  six months is
impractical. A reasonably accurate chemical inventory can be maintained
with annual updates. (This will provide for an accurate inventory while
not over burdening the investigators.) In an effort to reduce the bur¬
den on the investigators and increase the accuracy of the inventory, it
is recommended that the bar coded computer readable label system uti¬
lized by Oak Ridge National Laboratory (31) be evaluated for its prac¬
ticality and feasability at NIEHS.
Container Labeling
NIEHS should rely on the container labels provided by the chemical manu¬
facturers, distributors, or importer. However, this does not totally
eliminate NIEHS's responsibility pertaining to container labeling of
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hazardous chemicals. NIEHS must not allow container labels to be
removed or defaced. It is suggested that this problem be addressed in
three ways. First, inform warehouse personnel not to accept any con¬
tainer of a hazardous chemical which is not properly labeled by the che¬
mical supplier. The scientists and technicians and any other employee
who uses hazardous substances should be held responsible for maintaining
container labels on all of their hazardous materials. Likewise, they
should not accept any container of hazardous material which is not
labeled by the supplier in accordance with the standard. Finally, the
Health and Safety Office should conduct periodic inspections of chemical
storage areas to assure that the labels affixed by the supplier are ade¬
quate and are not removed or defaced.
Consideration must be given to the container labeling of custom
synthesized chemicals and specialty research chemicals which are stored
for future reference. Although a laboratory facility is not responsible
for doing this, it may be wise for NIEHS to do so. There are only a
small number of these substances and they could be labeled with the use
of labeling kits. If this suggestion is adopted, the assistance of the
principal investigator involved with the synthesis will be necessary for
the Health and Safety Office to design the label accurately. Of course,
this should only be attempted after the program is well established.
It is also recommended that supplemental labels for the materials
which are used by the maintenance support staff be prepared. The use of
a labeling kit, available from many different vendors, is the most prac¬
tical method. The advantage of using supplemental labeling is that it
will provide a uniform system so that the common laborer may better
understand the hazards and precautions associated with the material. It
is suggested that the Hazardous Material Identification System (HMIS)
developed by PPG Industries (and adopted by the National Paint and
Coatings Association) be the system of choice (see pages 50-51).
Because this is not legally required it should have low priority until
the rest of the program is implemented.
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Other Forms of Warning
Hazardous Agent Protocols
The Protocol review program has been established at NIEHS for over
ten years. It was not designed to comply with the Hazard Communication
Standard, however, it does serve as a supplemental form of warning. The
principal investigator must identify the anticipated hazards of the pro¬
posed experiment and discuss how those hazards will be minimized. The
Protocol Review Committee approves the Protocol before the work is
allowed to commence. Copies of the final Protocol are supplied to all
those involved with the experiment in addition to the Safety Office.
Therefore, this system communicates the acceptable work strategy to
those who need to know.
High Containment Laboratories
The use of High Containment Laboratories provides another form of
warning. Special training is a condition of the approval to work in
these rooms. Also, the use of these laboratories serves as a reminder
that the work i_s potentially hazardous.
Laboratory Entrance Warning Placards
NIEHS intends to post laboratory entrance placards for com¬
municating the more significant hazards which are present in the labora¬
tories. The focus of this warning is to provide a quick warning for
emergency response personnel. Obviously, a reasonable criteria must be
established to make this warning mechanism meaningful. The areas that
will be addressed by these placards are radioactive materials, car¬
cinogens, reproductive toxins, flammable solvents, corrosive materials,
reactives, highly toxic chemicals, toxic gases and emergency contacts.
The specific criteria that is proposed is set forth in Appendix D.
94
Material Safety Data Sheets
Because of the large number of chemical substances used at NIEHS,
several approaches must be used for developing a complete MSDS file. It
is suggested that the MSDSs received from manufacturers be organized in
two seperate files - one for the laboratory chemicals and the other for
the shop and maintenance materials.
The microfiche file has already been purchased from Information
Handling Services (IHS)(44). As part of this service, IHS will collect
other data sheets for those materials which do not appear in their
master MSDS file (without an additional fee). Hence, it is prudent to
pursue this option. This will require a modest effort on the part of
the Health and Safety Office for developing a list of those substances
and respective manufacturers for which a MSDS is not available at NIEHS.
If this service fails to supply NIEHS with all of the needed MSDSs, then
the services of an outside contractor should be sought for procuring,
organizing, evaluating, and indexing the MSDSs, directly from the manu¬
facturers. However, this contract will probably be "jery  expensive.
Because no additional fee is required for Information Handling Service
to do this, they should be given the chance before a contract is
awarded.
A variety of published sources of MSDS collections have already
been obtained by the Health and Safety Office (37,48,96). These collec¬
tions only serve as a back-up source for the information.
Employee Training
The training of employees is probably the most difficult task in
the Hazard Communication Standard. The most practical solution to this
problem area is the "train the trainer" approach. Supervisors would be
taught by the NIEHS Health and Safety Office and then they would be
responsible for training their employees. By organizing the training in
this manner, the training sessions would basically be divided so that
the educational level and job positions of the trainees would be simi-
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liar. This would allow the lesson plans to focus on the specific
hazards that the employees are exposed to, in addition to the general
hazard information discussed in e^ery  session. For example, the animal
care technicians would be trained in the same session, the shop person¬
nel in another and each separate lab branch would also be trained
separately.
Generic training programs which are available from a variety of
vendors, are the most cost effective means for obtaining training
materials. It is recommended that the program which is purchased be
tailored to make it more applicable to NIEHS and to satisfy the require¬
ments of the standard. NIEHS has already purchased a few of these
training programs. The Health and Safety Office should periodically
review and evaluate some of the training sessions so that compliance
with the standard can be assured.
Class participation should be encouraged to allow the employees to
become actively involved in the program. Quizzes should be administered
to evaluate the effectiveness of the training. Typical questions should
address the following topics:
1. the employees' rights afforded by the standard
2. the specific requirements of the standard
3. the location of the lists of hazardous chemicals in the work
area
4. the labeling system employed by NIEHS (i.e. the labeling systems
supplied by the chemical manufacturers)
5. the location(s) of the MSDS files and how to access them or
request additional information
6. the location of the written program and how employees may review
it
7. the hazards associated with the specific chemicals to which
employees are exposed and how to work safely with those
substances
8. the mechanism used to communicate the hazards of non-routine
tasks and unlabeled pipes or vessels
9. the procedures outlined in the approved Hazardous Agent
Protocols in which the employee participates
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10. the Institute's policy regarding the use of High Containment
Laboratories
Trade Secrets
A composite listing of the chemical products used or stored on-
site, which are considered by the manufacturer to be trade secrets,
should be compiled. Disclosure of the chemical identities withheld as
trade secrets should be requested by the health professionals as soon as
possible. It is not wise to wait for a medical emergency to occur
before this information is sought. If the identity of a trade secret
substances is known, the health professional would have immediate access
to information which may be critical for mitigating a medical (or
environmental) emergency.
It is suggested that all of the health professionals permanently
employed by NIEHS sign the disclosure request and all of the possible
foreseeable purposes be listed in detail. Otherwise, the requests for
access may have to be duplicated when a different health professional
needs access or the purpose for the disclosure changes. A variety of
restricted access files would be required (one for each health
professional), if the disclosure agreements did not include all of the
health professionals.
A system for maintaining the confidentiality of trade secrets needs
to be developed, if access to this information is expected. Limited
access files for storing the identities of trade secrets are necessary.
Only the health professionals who have been approved in writing, by the
trade secret holder, should have access to these files. The files are
never to be left open when not in use. Secretaries and other non-health
professionals (or health professionals without written approval) should
be restricted from these files. Never is the health professional to
leave any of this information unattended outside of the locked file and
never shall the health professional discuss this information in the pre¬
sence of those without approved access.
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Employee Requests For Material Safety Data Sheets
A mechanism for employees to request MSDSs would allow the process
to be more efficient. A written form is the most practical method to
document both the employee requests and the delivery. Particular atten¬
tion must be given to the date of the request, the date when the request
was received by the Health and Safety Office and the date the MSDS is
sent to the employee. Also, the MSDS microfiche file will be made
accessible to employees at various locations throughout the Institute.
Non-Routine Tasks
Hazard Communication related to the performance of non-routine
tasks, including emergency response procedures, is best accomplished at
NIEHS by a joint effort. First, standard operating procedures should be
written for these duties and disseminated to those involved. These
written procedures should include details pertaining to the hazards and
the subsequent precautionary measures. Secondly, brief training lessons
for those tasks should supplement the standard operating procedures.
The most logical time for these sessions would be immediately preceding
the performance of the task. Because the time schedule is not predic¬
table, the supervisors of employees performing the non-routine tasks
should be responsible for providing this training. Naturally, the
Health and Safety Office is available for assistance.
Unlabeled Pipes and Vessels
The labeling of all pipes and vessels negates the need to develop a
method to inform employees of the hazards contained in the unlabeled
pipes and vessels. For this reason, it is proposed that all pipes and
vessels at NIEHS have labels which clearly identify the materials con¬
tained therein and the identity is such that it allows easy access to
the proper MSDS. Furthermore, an individual should be given respon¬
sibility for knowing the contents of all pipes and vessels, whether they
are labeled or not.
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Contractors
All prospective contractors submitting bids for review should be
expected to communicate the hazards associated with the proposed work.
This should include a listing of all of the hazardous chemicals to be
used, their respective MSDSs, and the nature of the hazards and pre¬
cautionary methods which will be utilized. The review of contract bids
is actually incomplete without this information.
Similiarly, NIEHS should supply a listing of the hazardous chemi¬
cals used or stored in the area of the proposed work to prospective
contractors. The nature of these hazards and any suggested protective
measures, if known, should also be supplied. It is suggested that this
information be disseminated in this way because it occurs before the
final agreement is completed.
Those contractors who have received Hazard Communication infor¬
mation from NIEHS, shall be given the opportunity to respond in regards
to how they will train their employees about the hazards of the job.
This training should address both those hazards brought on-site by the
contractors and those hazards belonging to NIEHS. The NIEHS official(s)
awarding the contracts should be discouraged from offering contracts to
employers who have not demonstrated their willingness to comply with the
standard. Finally, the contractor who has accepted the offer, should be
required to submit the MSDSs for all of the chemical substances they
will use on NIEHS property, if they have not already done so.
Written Hazard Communication Program
A written Hazard Communication Program for NIEHS shall be prepared
by the Health and Safety Office. This document should concisely
describe the Institute's policy regarding Hazard Communication. This
should include the strategy to be used for compliance as well as the
location and availability of the MSDSs, and the hazardous substance
lists. The officials who are responsible for this program should also
be listed along with their titles, office locations, and telephone num-
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bers.
The written program would be similiar to this proposal. The dif¬
ference is that the final decisions relevant to the adopted program will
be reported in lieu of the suggested program. Naturally, the written
program cannot be completed until these decisions are made and the pro¬
posal is modified to reflect any changes, if necessary.
Hazard Communication Manager
The Health and Safety Office should designate a member of their
staff to be the Hazard Communication Manager. This person would coor¬
dinate the compliance activities with all the departments involved at
the Institute. The Hazard Communication Manager would also maintain the
records generated for this program. These records should include the
MSDSs, rosters of training sessions, annual reports, chemical inven¬
tories, standard operating procedures, requests for MSDSs, contractor
bids discussing hazards, hazard communication to contractor employers,
trade secret access requests and agreements, trade secret identities,
complaints filed with OSHA and employee requests for hazard information.
Other duties performed by this individual could include periodic inspec¬
tions of the container labeling, reviewing the MSDSs, assisting in and
evaluating the employee training, and corresponding with manufacturers,
vendors, employees, contractors, management and OSHA.
Assigning one member in each lab branch as the Hazard Communication
Correspondent would greatly assist the Hazard Communication Manager.
Each of these correspondents would serve as the key contact for the
Manager regarding the implementation of the program in their branch.
VIII.  IMPLEMENTATION
The implementation of a Hazard Communication Program is most logi¬
cally accomplished in phases. There are seven basic steps that should
be completed in sequence for the program to be systematically
established:
1. Chemical Inventory
2. Compliance Options
3. Program Proposal
4. Adopted Program
5. Implementation of the Program Elements
6. Program Evaluation
7. Modification of the Program
Performing the chemical inventory first, allows the program develo¬
pers to better appreciate the task before them. Many options which are
not viable may be considered if the magnitude of the chemical inventory
is not known prior to the development of the program.
The identification of those options which are available for the
successful compliance with the standard is a very important step.
Obviously, the compliance requirements of the Hazard Communication
Standard must be thoroughly understood before compliance options can be
developed. Once this is accomplished, each provision of the standard
can be addressed by recording those alternatives which are effective,
feasible and practical. The advantages and disadvantages of each of the
alternatives should assist in the evolution of the program.
This program proposal is merely a reiteration of compliance options
which were thought to be the most appropriate for an acceptable program.
It represents the ideas of the author and must be presented to the mana¬
gement for approval. When the proposal is written, serious con-
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sideration must be given to the available manpower, financial resources,
and supplies and/or services available from outside the Institute.
Before this program is adopted, the proposal should be reviewed by
the Health and Safety Management and technical consultants. The propo¬
sal can be either adopted "as is" or adopted in a modified form, which
will serve as an initial program strategy. Once the final decisions are
made, each of the elements must be implemented separately.
The Program Evaluation and Modification are never ending tasks. No
matter how long the program is in place, some mechanism for review of
the program's effectiveness is required. The program will need to be
modified only if deficiencies are discovered. However, the evaluative
procedure must continue even after modifications are in place.
NIEHS is currently in the process of adopting the Hazard
Communication Program. Many of the program elements are the respon¬
sibility of the chemical manufacturers (i.e. hazard determination) or
have be implemented for years (i.e. Hazardous Agent Protocols). The
remaining elements which need to be addressed, will be coordinated by
the Health and Safety Office. Likewise, the Health and Safety Office
will be responsible for program evaluations and modifications.
IX. DISCUSSION
"Is the Hazard Communication Standard really necessary?" "Do other
statutes adequately provide for chemical hazard information and dissemi¬
nation to employees?" Ashford and Caldart discuss a variety of laws
which provide for toxic information transfer which may impact the
workplace (11). The majority of these regulations are the result of
three federal statutes: the Occupational Safety and Health Act of 1970
(OSH Act), the Toxic Substances Control Act of 1976 (TSCA), and the
National Labor Relations Act (NLRA). There are three related categories
regarding laws pertaining to hazard information (11). These categories
are:
1. the right to access
2. the duty to generate and/or retain
3. the duty to inform
OSHA and TSCA supply hazard information to employees only if a con¬
certed effort is made by the employee. The vast majority of the
employees will probably not exercise their rights in this regard. Even
if the information is made available, it is limited in scope. Exposure
levels and the possible effects of those exposures can be obtained but
access to the actual effects observed at the facility is limited to
one's own medical record.
The provisions of these Acts which establish the "duty to inform,"
do not adequately protect the common laborer. Under common law, a well
established duty exists on the part of employers, to provide a safe
working environment (14). Part of this responsibility is to identify
dangerous conditions in the workplace, if the adverse conditions are not
readily apparent to the worker (14). However, the remedy for non-
compliance under common law is civil tort suits for damages resulting
from exposure. This does not provide protection of the employee before
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any bodily damage occurs! Furthermore, history has demonstrated that
the threat of civil suits is not a sufficient impetus for the manufac¬
turers and/or employers to disseminate hazard information.
The NLRA only requires that employers inform workers of the legal
existance and nature of their right to refuse hazardous work. It does
not provide the worker with specific chemical hazard information.
Under TSCA, chemical manufacturers, processors and importers must
supply the EPA with hazard information of their prospective products.
But there is no provision which gives EPA the right to disclose this
information to third parties.
The OSH Act has two sections, besides the Hazard Communication
Standard, which deal with hazard information and employees. The
employee access rule (29 CFR 1910.20) requires employers to inform
workers of their legal right to access their exposure and medical
records. Once this is accomplished, it is then the employee(s) respon¬
sibility to exercise this right, if they wish to be apprised of this
information.
Section 6(b)(7) of the OSH Act states "Any standard promulgated
under this subsection shall prescribe the use of labels or other
appropriate forms of warning as are necessary to insure that employees
are apprised of all hazards to which they are exposed, relevant symp¬
toms, appropriate emergency treatment and the proper conditions and pre¬
cautions of safe use or exposure" (98). This appears to adequately
inform employees and this clause has been used by OSHA in developing
permanent standards for specific chemicals. However, the legal process
for promulgating permanent standards is a very slow one. To date, only
a handful of permanent standards have been issued by OSHA. Hence, large
numbers of workers would be exposed without appropriate warning, if it
were not for the Hazard Communication Standard.
It is no coincidence that section 6(b)(7) of the OSH Act established
the legal basis for the Hazard Communication Standard. This standard is
a generic standard, in that it addresses all hazardous substances for
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which a temporary or permanent standard exists as well as chemicals for
which no standard exists. Generic standards such as this are more effi¬
cient because they settle the issue once and for all, rather than being
repeated for each specific exposure standard (82).
There are three basic classes of occupational health hazards (82):
1. those present and recognized as a cause of disease
2. those present and not recognized as a cause of disease
3. new substances/processes not yet introduced into the workplace
that will be hazardous to human health
There is a tendency to focus on new hazards which often have more
subtle effects (82). But many "old" diseases which have been recognized
for years, to be of occupational origin, continue to develop and in
greater numbers than generally perceived (82). In 1979, it was esti¬
mated that 84,000 active workers had Byssinosis, not to mention the
35,000 disabled workers from this cotton dust disorder. The Hazard
Communication Standard may help to reduce the magnitude of this problem
in the future.
NIOSH contends that most workers (and the general public) are
exposed, will continue to be exposed, and are unaware of the exposure
and/or effect (82). "Why aren't workers already informed about their
current and past exposures?" The National Occupational Hazards Survey
performed by NIOSH, revealed that 70% of the chemical exposures in the
manufacturing sector are exposures to trade name products (67). The
manufacturers of these products are reluctant to disclose the chemical
ingredients since they consider this information to be a trade secret.
It should be no surprise that employees were largely unaware of much of
their exposure, considering the large number of trade name products and
the lack of a uniform labeling system for hazardous materials, prior to
the Hazard Communication Standard. This standard is the only legal
mechanism available for health professionals to gain access to the che¬
mical identities of trade name products. It would be difficult to find
many individuals today, who would favor denying employees the right to
know. And, according to NIOSH, very few employers would provide hazard
notification to their workers without the legal requirement to do so
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(67). Hence, the enactment of the Hazard Communication Standard appears
to be justified.
"Will the Hazard Communication Standard be successful?" In other
words, "will the standard satisfy it's goal of reduced chemical source
injury and illness rates of occupational origin?" The anticipated bene¬
fits of the standard are (79):
1. Reduced health care costs
2. Reduced workers' compensation expenses
3. Reduced lost time from work
4. Increased productivity
5. Protection against questionable liability claims
6. Lower insurance premiums
7. Better morale
These benefits are based on the premise that the implementation of
the standard will actually prevent some occupationally related chemical
source injuries and illnesses. However, hazard identification by
itself, is insufficient to prevent occupational disease (82). A pur¬
poseful effort is needed to control exposure levels, if the incidence
rate is to decline. However, the Hazard Communication Standard does not
have any provision for actively controlling exposure levels; it only
requires that the chemical hazards and precautionary measures be com¬
municated.
For the "prevention" to be successful, the full commitment and
cooperation of employees as well as management is necessary to minimize
exposure levels. The underlying premise of the Hazard Communication
legislation is that employees are frequently in the best position to
recognize chemical hazards on the job (92). With more complete
knowledge of the symptoms associated with overexposure, it is reasoned
that the worker will be able to better evaluate the potential health
consequences of employment and the need for corrective action. However,
workers must care enough to be concerned with reducing their exposure.
The importance of employees' actions in reducing their potential for
disease must be fully appreciated.
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Policy issues which may be obstacles to the success of Hazard
Communication are discussed by NIOSH (67). Among these is the notifica¬
tion of employees who have retired, transferred jobs, or are otherwise
removed from the workplace. These workers may be at risk even though
they no longer are employed or exposed. The Hazard Communication
Standard does not provide a mechanism for notifying these individuals.
For these reasons, compliance with the Hazard Communication Standard by
itself may have only limited success in controlling occupational
disease.
"How can the effectiveness of the standard be evaluated?" "Are
there better sources than the Bureau of Labor Statistics (BLS) for eva¬
luating the impact of the Hazard Communication Standard?" The Bureau
records estimates of workplace injuries and illnesses. It has estimated
that 6,000 deaths occur annually due to workplace injuries and that from
2.5 to 11.3 million non-fatal occupational injuries occur each year
(82). (Note: These numbers reflect all causes of injuries, not just
chemical related injuries.) The large variation in the estimate is the
result of the inconsistant definition of a workplace injury. These sta¬
tistics are based on information supplied by the employers. It is
believed that employers underestimate these figures but the magnitude of
the underreporting is not known.
In 1983, the annual BLS survey reported 106,000 cases of occupa¬
tional illnesses. The primary diseases reported were acute dermatitus
and other acute diseases easily recognized to be of occupational origin.
It is generally accepted that the BLS statistics underestimate
the more serious chronic occupational diseases such as many cancers,
cardiovascular disease, respiratory diseases, neurological disorders,
and reproductive ailments. There are three major reasons why the
reporting of occupational illnesses is incomplete (82):
1. Many occupational diseases are indistinguishable from non¬
occupational disease.
2. The occupational cause is often not recognized by the employer
and employees.
3. Many occupational diseases are diseases with long latency
periods where the symptoms of disease often occur after
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employment or exposure has ceased.
The Office of Technology Assessment has estimated that approxima¬
tely 20,000 deaths occur annually as a result of occupational cancers
(82). Yet in 1980, only 234 cases of worker compensation cases for
occupational cancers were reported by the BLS (82). Therefore, to use
BLS statistics for evaluating the effectiveness of the Hazard
Communication Standard is probably inappropriate due to the difficulty
in determining what causes changes in illness and injury rates.
The evaluation of the effectiveness of the standard could probably
be better approximated by the employees' awareness of chemical hazards,
by the frequency of safety measures utilized, and perhaps by a com¬
parison of acute illness rates. Regardless of the method employed, a
baseline needs to be established before the standard is implemented, if
an accurate assessment is to be made.
Responsible implementation of a Hazard Communication Program
demands a high level of commitment of available occupational safety and
health resources. One may ask, "could these resources have been spent
more wisely?" For a Hazard Communication Program to be successful, a
diligent effort must be constantly maintained. What is worrisome is the
possibility that a disproportionate share of the available manpower and
funds will be allocated to the Hazard Communication Program, which could
cause other occupational health projects to be neglected which may have
had a more active role in reducing exposure levels. If this were the
case, the status of the employees health may actually deteriorate. This
problem should not arise in large establishments such as NIEHS (an
Institute of the Federal government), because they generally have both
sufficient means and responsible direction for providing a safe work
environment. Many small and even some medium sized businesses, however,
may be forced to ignore some other areas of concern because of their
Hazard Communication compliance efforts.
On a more positive note, the standard has forced manufacturers and
employers to more thoroughly evaluate the substances that are used or
produced, than would have been performed otherwise. This may accelerate
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the expansion of the current state of knowledge regarding chemical
hazards and can only enhance the protection of the worker.
In conclusion, the Hazard Communication Standard is here to stay.
This legislation gives the worker a mechanism, for playing a more active
role in the decision making as it pertains to their health and safety.
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Appendix A.
North Carolina Occupational Safety And Health
Hazard Communication Standard
North Carolina adopted the federal Hazard Communication Standard on
February 1, 1984 and amended it on June 27, 1985. This State standard
is titled "North Carolina Occupational Safety and Health Hazard
Communication Standard" and is codified 13 NCAC 7C.0101(a)(99). This
standard addresses the communication of chemical hazard information to
employees in the workplace. The verticle lines in the margin denote
those areas where North Carolina has amended the federal regulation.
no
Appendix A.    North Carolina Occupational Safety And Health Hazard
Communication Standard^
I :i NCAC 7(\0101{«K»f»). HnTHr6 communiciiHon.
iiH Bmcnrird June 27, 19H.').
(nl PurpuRC. - '-'„ ͣ' ͣ'
(11 The purpose of thiK section is to cnsiirr thatthe hixzarrisol
all chemicals produced or imported hy chemical mnnufac-
lurers or importers arc evaluated, and tiial information
concerning their hazards is transmitted to affected em¬
ployers and employees. This transmittal of information is
to he accomplished by means of comprehensive hazard
communication programs, which are to include container
labelinp and other forms of wnrninc. material safety data
sheets and employee trnininK.
(2) This occupational safety and health standard is intended
to addri-.ss comprehensively the issue of evaluatini; and
communicating chemical hazards to emplovees, and to
P'-eempt any state law pcrtainini; to this subject. Any state
which desires to assume responsibility in thi.^' area may
only do .so under the provisions of ,l> 18 of the Occupational
Safety and Health Act (29 U.S.C. B.')! et seq.) which deals
with state jurisdiction and state plans.
(bl Srnp'' and application.
(1) This section requires chemical manufacturers or importers
to assess the hazards of chemicals which they produce or
import, and all employers to provide information to their
employees about the hazardous chemicals to which they
are exposed, by means of a hazard communication program,
labels and other forms of warning, material safety data
sh*>et8, and information and training. In addition, this
section requires distributors to transmit the required infor¬
mation t4> affected employers.
(2) This section appHes to any chemical which is known to be
present in the workplace in such a manner that employee*
may be exposed under normal conditions of use or in a
foreseeable emergency.
(3) Thia section applies to laboratories only as follows;
(i) Employers shall ensure that labels on incoming
containers of hazardous chemicals are not removed
or defaced;
(ii) Employers shall maintain any material safety data
sheets that are received with incoming shipments of
hazardouschemicals, and ensarethatthey arereadily
accessible to laboratory employees; and.
(iii) Employers shall ensure that laboratory employees
are apprised of the hazards of the chemicals in their
workplaces in accordance with paragraph (h) of this
section, excluding the "list(s) of hazardous chem¬
icals."
(4) This section applies to employers who maintain no carcino-
geni as defined in paragraphs (dK4) and (d)(5) and less
than a total of two (2) gallons liquid measure or twenty (20)
pounds dry weight of hazardous chemicals only as follows:
(i) Employers shall ensure that labels on incoming
containers of hazardous chemicals are not removed
or defaced;
(iii Employers shall maintain any materia] safety data
sheets that are received with incoming shipments of
hazardous chemicals, and ensure that they are readily
accessible to employees; and
(iii) Employers shall ensure that employees are apprised
of the hazards of the chemicals in their workplaces in
accordance with paragraphs (hKlXi).(h)(l)(ii),(hX2Xi).
(h)(2Xii), and (hX2Xiii) of this section.
(5) This section does not require labeling of the following
chemicals^
(i) Any pesticide as such term is defined in the Federal
Insecticide, Fungicide, and Rodenticide Act (7 U.S.C.
i;i6et seq.), when subject to the labeling requirements
of that Act and labeling regulations issued under that
Act by the Environmental Protection Agency;
(ii) Any food, food additive, color additive, drug, or
cosmetic, including materials intended for use as
ingredients in such products (e.g. flavors and fra¬
grances), as such terms are defined in the Federal
Food. Drug, and Cosmetic Act (21 U.S.C. 301 et seq.)
and regulations issued under that Act, when they are
subject to the labeling requirements of that Act and
labeling regulations issued under that Act by the
Food and Drug Administration;
(iii) Any distilled spirits (beverage alcohols), wine, or
malt beverage intended for nonindustrial use, as
such terms are defined in the Federal Alcohol Admin¬
istration Act (27 U.S.C. 201 et seq.) and regulations
issued under that Act, when subject to the labeling
requirements of that Act and labeling regulations
issued under that Act by the Bureau of Alcohol,
Tobacco, and Firearms; and.
(iv) Any consumer product or hazardous substance as
those terms are defined in the Consumer Product
Safety Act (15 U.S.C. 2051 et seq.) and Federal
Hazardous Substances Act (15 U.S.C. 1261 et seq.)
respectively, when subject to a consumer product
safety standard or labeling requirement of those
Acts, or regulations issued under those Acts by the
Consumer Product Safety Commission.
(6) This section does not apply to:
(i) Any hazardous waste as such term is defined by the
Solid Waste Disposal Act, as amended by the Resource
Conservation and Recovery Act of 1976, as amended
(42 U.S.C. 6901 et seq.), when subject to regulations
issued under that Act by the Environmental Protec¬
tion Agency;
(ii) Tobacco or tobacco products;
(iii) Wood or wood products;
(iv) Articles:
(v) Foods, drugs, or cosmetics intended for personal
consumption by employees while in the workplace;
(vi) Medicines stored or used for direct patient care; and
(vii) Products subject to the packaging and labeling provi¬
sions of the Consumer Product Safety Act or the
Federal Hazardous Substances Act or regulations
issued under those Acts by the Consumer Product
Safety Commission, so long as such packages are not
opened until finally purchased by the consumer. For
the purposes of this provision, "consumer" includes
employers who purchase products in the same form,
concentration, and manner as they are sold to other
consumers, and to the employer's knowledge, employ¬
ee exposure is not significantly greater than the
exposure of othar consumers occurring during the
principal consumer use of the product, unless the
employer maintains more than five (5) gallons liquid
measure or fifty (50) pounds dry weight of any single
hazardous chemical, in which case the employer
roust comply with the requirements of this section for
that chemical and must obtain a material safety data
sheet for such consumer product from the manufac¬
turer.
1 Reprinted from Reference (71)
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(c) Definition*.
"Article" means a manufactured item: (i) which ia formed to aspecific shape or desitin during manufacture; (ii) which has enduse function(B) dependent in whole or in part upon its shape ordesign during end use; and (iii) which does not release, orotherwise result in exposure to, a hazardous chemical undernormtil conditions of use.
"Aasistant Secretary" means the Assistant Secretary of Laborfor Occupational Safety and Health, U.S. Department of Labor,his designee, or the North Carolina Commissioner of t,abor orhis authorized representative.
"Chemical" means any element, chemical compound or mixtureof elements and/or compounds.
"Chemical manufacturer" means an employer with a workplacewhere chemical(s) are produced for use or distribution.
"Chemical name" means thescientific designation of a chemicalin accordance with the nomenclature system developed by theInternational Union of Pure and Applied Chemistry (lUPAC) ortheChemical Abstracts Service (CAS) rules of nomenclature, ora name which will clearly identify the chemical for the purposeof conducting a hazard evaluation.
"Combustible liquid" means any liquid havinK a flashpoint ator above 100°F (37.8''C), but below 20O°F (93.3°C), except anymixture having components with flashpoints of 200"? (93.3°C),
or higher, the total volume of which make up 99 percent or moreof the total volume of the mixture.
"Common name" means any designation or identification such
as code name, code number, trade name, brand name or generic
name used to identify a chemical other than by its chemical
name.
"Compressed gas" means:
(i) A gas or mixture of gases having, in a container, an
absolute pressure exceeding 40 psi at 70°F (21.1°C); or
(ii) A gas or mixture of gases having, in a container, an
absolute pressure exceeding 104 psi at 130°F (54.4°C)
regardless of the pressure at 70°F (21.1°C); or
(iii) A liquid having a vapor pressure exceeding 40 psi at 100°F
OrS-'C) as determined by ASTM D-323-72.
"Container" means any bag, barrel, bottle, box, can, cylinder,
drum, reaction vessel, storage tank, or the like that contains a
hazardous chemical. For purposes of this section, pipes or
piping systems are not considered to be containers.
"Designated representative" means any individual or organiza¬
tion to whom an employee gives written authorization to
exercise such employee's right* under this section. A recognized
or certified collective bargaining agent shall be treated auto¬matically as a designated representative without regard towritten employee authorization.
"Director" means the Director, National Institute for Occupa¬
tional Safety and Health, U.S. Department of Health andHuman Services, or designee.
"Distributor" means a business, other than a chemical manu¬
facturer or importer, which supplies hazardous chemicals toother distributors or to purchasers.
"Employee" means a worker employed by an employer in a
workplace who may be exposed to hazardous chemicals undernormal operating conditions or foreseeable emergencies, includ¬ing but not limited to production workers, line supervisors, andrepair or maintenance personnel.
"Employer" means a person engaged in a business, or a
governmental unit, where chemicals are either used, or areproduced for use or distribution.
"Explosive" means a chemical that causes a sudden, almost
instantaneous release of pressure, gas, and heat when subjected
to sudden shock, pressure, or high temperature.
"Exposure" or "exposed" means that an employee is subjectedto a hazardous chemical in the course of employment throughany route of entry (inhalation, ingestion, skin contact orabsorption, etc.), and includes potential (e.g., accidental orpossible) exposure.
"Flammable" means a chemical that falls into one of the
following categories:
(i) "Aerosol, flammable" means an aerosol that, when tested
by the method described in 16 CFR 1500.45, yields a flame
projection exceeding 18 inches at full valve opening, or a
flashback (a flame extending buck to the valve) at anydegree of valve opening;
(ii) "Gas, flammable" means:
(A) A gas that, at ambient temperature and pressure,
forms a flammable mixture with air at a concentra¬
tion of thirteen (13) percent by volume or less; or
(B) A gas that, at ambient temperature and pressure,
forms a range of flammable mixtures with air wider
than twelve (12) percent by volume, regardless of thelower limit;
(iii) "Liquid, flammable" means any liquid having a
flashpoint below 100°F (37.8''C), except any mixture
having components with flashpoints of 100° (37.8°C)
or higher, the total of which make up 99 percent or
more of the total volume of the mixture.
(iv) "Solid, flammable" means a solid, other than a
blasting agent or explosive as defined in § 1910.109(a),
that is liable to cause fire through friction, absorption
of moisture, spontaneous chemical change, or retained
heat from manufacturing or processing, or which can
be ignited readily and when ignited burns so vigorous¬
ly and persistently as to create a serious hazard. A
chemical shall be considered to be a flammable solid
if, when tested by the method described in 16 CFR
1500.44, it ignites and bums with a self-sustained
flame at a rate greater than one-tenth of an inch per
second along its major axis.
"Flashpoint" means the minimum temperature at which aliquid gives off a vapor in sufflcient concentration to ignitewhen tested aii follows:
(i) Tagliabuc Closed Tester [see American National Standard
Method of Test for Flash Point by Tag Closed Tester.
Zll.24-1979 (ASTM D .56-79)) for liquids with a viscosity of
less than 4.') Snybolt Universal Seconds (SII.S) nt lOO'K
(37.ft°C), that do not contain suspended solid.*! and do not
have a tendency to form a surface film under test; or
(ii) Pensky-Marten.i Closed Tester [See American National
Standard Method of Test for Fla.sh Point by Pensky-
Martens Closed Tejiter, Zl 1.7-1979 (ASTM D 9,T-7S)J for
liquids with a viscosity equal to or greater than 45 SUS at
100°F (37.8°C), or that contain suspended solids, or that
have a tfndency to form a surface film under test: or
(iii) .S.'^taflash Closed Tester {sec American National Standard
Method of Test for Flash Point by Setaflash Closed Te.ster
(ASTM D 3278-78)]. Organic peroxides, which undergo
autoaccelerating thermal decomposition, are excluded from
any of the flashpoint determination methods specifiedabove.
"Foreseeable emergency" means any potential occurrence suchas, but not limited to, equipment failure, rupture of containers.
or failure of control equipment which could result in an uncon¬
trolled release of a hazardous chemical into the workplace.
"Hazard warning" means any words, picture, symbols, or
combination thereof appearing on a label or other appropriate
form of warning which convey the hazards of the chemical(s I inthe containeris).
"Hazardous chemical" means any chemical which is a physicalhazard or a health hazard.
"Health hazard" means a chemical fo*- which there is statisti¬
cally significant evidence based on at least one study conductedin accordance with established scientific principles that acuteor chronic health effects may occur in exposed employees TTieterm "health hazard" includes chemical.s which are carcino¬
gens, toxic OT highly toxic agents, reproductive toxins, irritants,
corrosives, sensitizers, hepatotoxins, nephrotoxins. neuro¬toxins, agents which act on the hematopoietic system, and
agents which damage the lungs, skin. eyes, or mucous mem¬branes. Appendix A provides further definitions and explana¬tions of the scope of health ha/.ards covered by this section, andAppendix B describes the criteria to be used to determine
whether or not a chemical i<! to be considered hazardous forpurpoHPS of this standard.
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"Identity" meanu any chemical or common name which i»indic'uted un the material kafety data sheet (MSL)S) for the
chemical. The identity u»ed ihall permit crotn-reference* to bemade among tne required list of hazardous chemicals, the labeland the MSUS.
"Immediate use" means that the hazardous chemical will be
under the control of and used only by the person who transfers it
from a labeled container and only within the work shift in which
it is transferred.
"Importer" means the first business with employees within theCustoms Territory of the United States which receives hazard¬
ous chemicals produced in other countries for the purpose ofsupplyini; them to distributors or purchasers within the UnitedStates.
"I.,aber' means any written, printed, or graphic material dis¬played on or affixed to containers of hazardous chemicals.
"Material safely data sheet (MSDS)" means written or printedmaterial concerninu a hazardous chemical which is prepared inaccordance with paragraph (g) of this section.
"Mixture" means any combination of two or more chemicals if
the combination is not, in whole or in part, the result of a
chemical reaction.
"Organic peroxide" means an organic compound that containsthe bivalent-O-O-structure and which may be considered to be a
structural derivative of hydrogen peroxide where one or both of
the hydrogen atoms has been replaced by an organic radical.
"Oxidizer" means a chemical other than a blasting agent or
explosive as defined in § 1910.109(a), that initiates or promotes
combustion in other materials, thereby causing fire either of
itsolf or through the release of oxygen or other gases.
"l-'hysical hazard" means a chemical for which there is scientifi¬
cally valid evidi^nce that it is a combustible liquid, a compressed
gas, explosive, flammable, an organic peroxide, an oxidizer,
pyrophoric, unstable (reactive) or w-ater-reactive.
"Produce" means to manufacture, process, formulate, or re¬package.
"Purchaser" means an employer with a workplace who pur¬
chases a hazardous chemical for use within that workplace.
"Pyrophoric" means a chemical that will ignite spontaneouslyin air at a temperature of 130°F (54.4°C) or below.
"Responsible party" means someone who can provide additional
information on the hazardous chemical and appropriate emer¬gency procedures, if necessary.
"Specific chemical identity ' means the chemical name. Chem¬
ical Abstracts Service (CAS) Registry Number, any other informa¬tion that reveals the precise chemical designation of the sub¬stance.
"Trade secret" means any confidential formula, pattern, process,
device, information or compilation of information (includingchemical name or other unique chemical identifier) that is used
in an employer's business, and that gives the employer an
opportunity to obtain an advantage over competitors who donot know or use it.
"Unstable (reactive)" means a chemical which in the pure state,or as produced or transported, will vigorously polymerize,decompose, condense, or will become self-reactive under condi¬
tions of shocks pressure or temperature.
"Use" means to package, handle, react, or transfer.
"Water-reactive" means a chemical that reacts with water torelease a gas that is either flammable or presents a healthhazard.
"Work area" means a room or defined space in a workplacewhere hazardous chemicals are produced or used, and whereemployees are present.
"Workplace" means an establishment at one geographicallocation containing one or more work areas.
(d) Hazard determination.
(1) Chemical manufacturers and importers shall evaluatechemicals produced in their workplaces or imported bythem to determine if they are hazardous. Employers are notrequired to evaluate chemicals unless they choose not torely on the evaluation performed by the chemical manufac¬
turer or importer for the chemical to satisfy this require¬ment
Ci) Chemical manufacturera, importers or employers evaluat¬
ing chemicals shall identify and consider the available
scientific evidence concerning such hazards. For health
hazards, evidence which is statistically significant and
which is based on at least one positive study conducted in
accordance with established scientific principles is con¬
sidered to be sufficient to establish a hazardous effect if the
results of the study meet the definitions of health hazards
in this section. Appendix A shall be consulted for the scopeof health hazards covered, and Appendix B shall be
consulted for the criteria to be followed with respect to the
completeness of the evaluation, and the data to be reported.
(3) The chemical manufacturer, importer or employer evaluat¬
ing chemicals shall treat the following sources as establish¬
ing that the chemicals listed in them are hazardous:
(i) 29 CFR Part 1910, Subpan Z, Toxic and Hazardous
Substances, Occupational Safety and Health Admin¬
istration (OSHA); or.
(ii) Threshold Limit Values for Chemical Substances
and Physical Agents in the Work Environment,
American Conference of Governmental Industrial
Hygienists (ACGIH) (latest edition).
The chemical manufacturer, importer, or employer is still
responsible for evaluating the hazards associated with the
chemicals in these source lists in accordance with the
requirements of the standard.
(4) Chemical manufacturers, importers and employers evaluat¬
ing chemicals shall treat the following sources as establish¬
ing that a chemical is a carcinogen or potential carcinogen
for hazard communication purposes:
(i) National Toxicology Program (NTP),/4nnua/if<:por(
on Carcinogens (latest edition);
(ii) International Agency for Research on Cancer(IARC)
Monographs (latest editions); or
(iii) 29 CFR Part 1910, Subpart Z, Toxic and Hazardous
Substances, Occupational Safety and Health Admin¬
istration.
Note: The Registry of Toxic Effects of Chemical Sub¬
stances published by the National Institute for Occupa¬
tional Safety and Health indicates whether a chemical has
been found by NTP or lARC to be a potential carcinogen.
(5) The chemical manufacturer, importer or employer shall
determine the hazards of mixtures of chemicals as follows:
(i) If a mixture has been tested as a whole to determine
its hazards, the results of such testing shall be used to
determine whether the mixture is hazardous;
(ii) If a mixture has not been tested as a whole to
determine whether the mixture is a health hazard,
the mixture shall be as.sumed to present the same
health hazards as do the components which comprise
one percent (by weight or volume) or greater of the
mixture, except that the mixture shall be assumed to
present a carcinogenic hazard if it contains a compo-
nentinconcentrationsofO.l percent or greater which
is considered to be a carcinogen under paragraph
(d)(4) of this section;
(iii) If a mixture has not been tested as a whole to
determine whether the mixture is a physical hazard,
the chemical manufacturer, importer, or employer
may use whatever scientifically valid data is avail¬
able to evaluate the physical hazard potential of the
mixture; and
(iv) If the employer has evidence to indicate that a
component present in the mixture in concentrations
of less than one percent (or in the case of carcinogens,
less than 0.1 percent) could be released in concentra¬
tions which would exceed an established OSHA
permissibleexposure limit or ACGIH Threshold Limit
Value, or could present a health hazard to employeesin those concentrations, the mixture shall be assumed
to present the same hazard.
(6) Chemical manufacturers, importers, or employers evaluat¬
ing chemicals shall describe in writing the procedures theyuse to determine the hazards of the chemical they evaluate.The written procedures are to be made available, uponrequest, to employees, their designated representatives, theAssistant Secretary and the Director. The written descrip¬tion may be incorporated into the written hazard communi¬
cation program required under paragraph (e) of this section.
113
(•) Written liazard eommunication program.
(1) Employers shall develop and implement a written hazardcommunication program for their workplaces which atleast describes how the criteria specified in paragraphs (0.
(K), and (h) of this section for labels and other forms ofwarning, material safety data sheets, and employee informa¬tion and training will be met, and which also include* thefollowing:
(i) A list of the hazardous chemicals known to be presentusing an identity that is referenced on the appropriatematerial safety data sheet (the list may be compiledfor the workplace as a whole or for individual work
areas);
(ii) The methods the employer will use to inform employ¬ees of the hazards of non-routine tasks (for example,
the cleaning of reactor vessels), and the hazardsassociated with chemicals contained in unlabeled
pipes in their work areas; and,
(Ui) The methods the employer will use to inform anycontractor employers with employees working in theemployer's workplace of the hazardous chemicalstheir employees may be exposed to while performingtheir work, and any suggestions for appropriate
protective measures.
(2) The employer may rely on an existing hazard eommunica¬tion program to comply with these requirements, providedthat it meeu the criteria established in this paragraph (e).
(3) The employer shall make the written hazard communica¬tion program available, upon request, to employees, theirdesignated representatives, the Assistant Secretary andthe Director, in accordance with the requirement* of 29CFR 1910.2(Xe).
(f) Labels and other forms of warning.
(1) The chemical manufacturer, importer, or distributor shallensure that each container of hazardous chemicals leaving
the workplace is labeled, tagged or marked with thefollowing information:
(i) Identity of the hazardous chemical(8);
(ii) Appropriate hazard warnings; and
(iii) Name and address of the chemical manufacturer,
importer, or other responsible party.
(2) Chemical manufacturers, importers, or distributors shall
ensure that each container of hazardous chemicals leavingthe workplace is labeled, tagged, or marked in accordancewith this section in a manner which does not conflict with
the requirements of the Hazardous Materials Transporta¬tion Act (18 U.S.C. 1801 et seq.) and regulations issuedunder that Act by the Department of Transportation.
(3) If the hazardous chemical is regulated by OSHA in asubstance-specific health standard, the chemical manufac¬
turer, importer, distributor or employer shall ensure thatthe labels or other forms of warning used arein accordancewith the requirements of that standard.
(4) Except as provided in paragraphs (f)(5) and (f)(6) theemployer shall ensure that each container of hazardous
chemicals in the workplace is labeled, tagged, or markedwith the following information;
(i) Identity of the hazardous chemical(s) contained there¬in; and
(ii) Appropriate hazard warnings.
(5) The employer may use signs, placards, process sheet*,batch tickets, operating procedures, or other such written
materials in lieu of affixing labels to individual stationaryprocess containers, as long as the alternative method
identifies the containers to which it is applicable andconveys the information required by paragraph (fK4) ofthis section to be on a label. The written materials shall bereadily accessible to the employees in their work areathroughout each work shift.
(6) The employer is not required to label portable containersinto which hazardous chemicals are transferred from
labeled containers, and which are intended only for theimmediate use of the employee who performs the transfer.
(7) The employer shall not remove or deface existing labels onincoming containers of hazardous chemicals, unless thecontainer is immediately marked with the required informa¬tion.
(8) The employer shall ensure that labels or other forms ofwarning are legible, in English, and prominently displayedon the container, or readily available in the work area
throughout each work shift. Employers having employeeswho speak other languages may add the information intheir language to the material presented, as long as theinformation is presented in English as well.
(9) The chemical manufacturer, importer, distributor or em¬
ployer need not affix new labels to comply with this sectionif existing labels already convey the required information.
(g) Material safety data sheets.
(1) Chemical manufacturers and importers shall obtain ordevelop a material safety data sheet for each hazardouschemical they produce or import. Employers shall have amaterial safety data sheet for each hazardous chemicalwhich they use.
(2) Each material safety data sheet shall be in English and
shall contain at least the following information:
(i) The identity used on the label, and, except as provided
for in paragraph (f) of this section on trade secrets:
(A) If the hazardous chemical is a single substance,
its chemical and common name(s);
(B) If the hazardous chemical is a mixture which has
been tested as a whole to determine its hazards,
the chemical and common name(s) of the ingre¬
dients which contribute to these known hazards,
and the common name(s) of the mixture itself; or,
(C) If the hazardous chemical is a mixture which has
not been tested as a whole;
(1) The chemical and common name<s) of all
ingredients which have been determined to
be health hazards, and which comprise 1% or
greater of the composition, except that chem¬
icals identified as carcinogens under para¬
graph (d)(4) of this section shall be listed if
the concentrations are 0.1% or greater; and,
(2) The chemical and common name(s) of all
ingredients which have been determined to
present a physical hazard when present in
the mixture;
(ii) Physical and chemical characteristics of the hazard¬
ous chemical (such as vapor pressure, flash point);(iii) The physical hazards of the hazardous chemical,
including the potential for fire, explosion, and reactiv¬ity;
(iv) The health hazards of the hazardous chemical, includ¬
ing signs and symptoms of exposure, and any medicalconditions which are generally recognized as being
aggravated by exposure to the chemical;(v) The primary route(8) of entry;
(vi) The OSHA permissible exposure limit, ACGIH Thres¬hold Limit Value, and any other exposure limit used
or recommended by the chemical manufacturer, im¬
porter, or employer preparing the material safetydata sheet, where available;
(vii) Whether the hazardous chemical is listed in the
National Toxicology Program (NTP) Annual Reporton Carcinogens (latest edition) or has been found to
be a potential carcinogen in the International Agencyfor Research on Cancer (lARC) Monographs (latesteditions), or by OSHA;
(viii) Any generally applicable precautions for safe hand¬ling and use which are known to the chemical
manufacturer, importer or employer preparing thematerial safety data sheet, including appropriatehygienic practices, protective measures during repairand maintenance of contaminated equipment, andprocedures for clean-up of spills and leaks;(ix) Any generally applicable control measures which areknown to the chemical manufacturer, importer oremployer preparing the material safety data sheet,such as appropriate engineering controls, work prac¬tices, or personal protective equipment;
(x) Emergency and first aid procedures;
(xi) The date of preparation of the material safety datasheet or the last ch ange to it; and,
(xii) The name, address and telephone number of thechemical manufacturer, importer, employer or otherresponsible party preparing or distributing the mate¬rial safety data sheet, who can provide additionalinformation on the hazardous chemical and appro¬priate emergency procedures, if necessary.
*%.
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(3) If DO relevant information i< found for any given categoryon the matarial safety data sheet, the chemical manufac¬
turer, importer or employer preparing the material safetydata sheet shall mark it to indicate that no applicable
information was foyjind.
(4) Where complex mixtures have similar hazards and content*(i.e. the chemical ingredients are essentially the same, but
the specific composition varies from mixture to mixture),the chemical manufacturer, importer or employer may
prepare one material safety data sheet to apply to all ofthese similar mixtures.
(5) The chemical manufacturer, importer or employer prepar¬ing the material safety data sheet shall ensure that theinformation recorded accurately reflects the scientific evi¬
dence used in making the hazard determination. If the
chemical manufacturer, importer or employer become*
newly aware of any significant information regarding thehazards of a chemical, or ways to protect against the
hazards, this new information shall be added to the
material safety data sheet within three months. If the
chemical is not currently being produced or imported the
chemical manufacturer or importer shall add the informa¬
tion to the material safety data sheet before the chemical it
introduced into the workplace again.
(6) Chemical manufacturers or importers shall ensure that
distributors and purchasers of hazardous chemicals are
provided an appropriate material safety data sheet with
their initial shipment, and with the first shipment after a
material safety data sheet is updated. The chemical manu¬
facturer or importer shall either provide material safety
data sheets with the shipped containers or send them to the
purchaser prior to or at the time of the shipment. If the
material safety data sheet is not provided with the ship¬
ment, the purchaser shall obtain one from the chemical
manufacturer, importer, or distributor as soon as possible.
(7) Distributors shall ensure that material safety data sheets,
and updated information, are provided to other distributor*
and purchasers of hazardous chemical*.
(8) The employer shall maintain copies of the required materi a]
safety data sheet* for each hazardous chemical in the
workplace, and shall ensure that they are readily accessible
during each work shift to employees when they are in their
work area(8).
(9) Material safety data sheets may be kept in any form,
including operating procedures, and may be designed to
cover groups of hazardous chemicals in a work area where
it may be more appropriate to address the hazards of a
process rather than individual hazardous chemicals. How¬
ever, the employer shall ensure that in all cases the
required information is provided for each hazardous chem¬
ical, and is readily accessible during each work shift to
employees when they are in their work area(s).
(10) Material safety data sheets shall also be made readily
available, upon request, to designated representatives and
to the Assistant Secretary, in accordance with the require¬
ments of 29 CFR 1910.20(e). The Director shall also be given
access to material safety data sheets in the same manner.
(h) Employee information and training.
Employers shall provide employees with information and train¬
ing on hazardous chemicals in their work area at the time of
their initial assignment, and whenever a new hazard is intro¬
duced into their work area.
(1) Information. Employees shall be informed of:
(i) The requirements of this section;
(ii) Any operations in their work area where hazardous
chemicals are present; and,
(iii) The location and availability of the written hazard
communication program, including the required list(B)
of hazardous chemicals, and material safety data
sheets required by this section; and
(iv) The identity, on request, of any chemical with which
they work. If the employee believes an unidentified
* substance to be a hazardous chemical and if the
employer has not within five (5) working days pro¬
vided to the employee the identity of the substance,
the employee may refiise to work with the substance.
The employee may be required to work with the
chemical once its identity has been provided. No
employee shall be discharged ar discriminet^d against
because such employee has refused to work with an
unidentified chemical in accordance with this provi¬
sion. Temporary reassignment of an employee to a
comparable job at equul pay that does not involve
exposure to the unidentified chemical shall not be
considered discrimination for the purposes of this
provision.
(2) Training. Employee training bhall include at least:
(i) Methodsandobservations that may be used to detect
the presence or release of a hazardous chemical in the
work area (such as monitoring conducted by the
employer, continuous monitoring devices, visual ap¬
pearance or odor of hazardous chemicals when being
released, etc.);
(ii) The physical and health hazards of the chemicals in
the work area;
(iii) The measures employees can take to protect them¬
selves from these hazards, including specific proce¬
dures the employer has implemented to protect em¬
ployees from exposure to hazardous chemicals, such
as appropriate work practices, emergency procedures,
and personal protective equipment to be used; and
(iv) The details of the hazard communication program
developed by the employer, including an explanation
of the labeling systems and the material safety data
sheet, and how employees can obtain and use the
appropriate hazard information.
(i) Trade secrets.
(1) The chemical manufacturer, importer or employer may
withhold the specific chemical identity, including the
chemical name and other specific identification of a hazard¬
ous chemical, from the material safety data sheet, providedthat
(i) The claim that the inlurmation withheld is a trade
secret can be supported,
(ii) Information contained in the material safety data
sheet concerning properties and effects of the hazard¬
ous chemical is disclosed;
(iii) The material safety data sheet indicates that the
specific chemical identity is beingwithheld 4* a trade
secret; and.
(iv) The specific chemical identity is made available to
health professionals, in accordance with the applic¬
able provisions of this paragraph.
(2) Where a treating physician or nurse determines that a
medical emergency exists and the specific chemical identity
of a hazardous chemical is necessary for emergency or
first-aid treatment, the chemical manufacturer, importer,
or employer shdIHmmediately di.«»clo9e the specific chem¬
ical identity of a trade secret chemical to that treating
physician or nurse, regardless of the existenceof a written
statement of need or a confidentiality agreement. The
chemical manufacturer, importer, or employer may require
a written statement of need and confidentiality agreement,
4 in accordance with the provisions of paragraphs (i)(3) and
(4) of this section, as soon as circumstances permit
(3) In non-emergency situations, a chemical manufacturer,
importer, or employer shall, upon request, disclose a specificchemical identity, otherwise permitted to be withheld
under paragraph (i)(l) of this section, to a health profession¬
al (i.e. physician, industrial hygienist, toxicologist, nurse,
or epidemiologist) providing medical or other occupationalhealth services to exposed employee(s) if:
(i) the request is in writing;
(ii) The request describes with reasonable detail one or
more of the following occupational health needs for
the information:
(A) To assess the hazards of the chemicals to which
employees will be exposed;
:; (B) To conduct or assess sampling of the workplace
atmosphere to determine employee exposure]f*vels;
(C) To conduct pre-assignment or periodic medical
surveillance of exposed employees;
(D) To provide medical treatment to exposed employ¬
ees;
(E) To select or assess appropriate personal protective
equipment for exposed employees;
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(F) To design or assess engineering controls or other
protective measures for exposed employees; and,
(G) To conduct studies to determine the health effects
of exposure.
(iii) The request explains in detail why the disclosure of
the specific chemical identity is essential and that, in
lieu thereof, the disclosure of the following informa¬
tion would not enable the health professional to
provide the occupational health services described in
paragraph (ii) of this section:
(A) The properties and effects of the chemical;
(B) Measures for controlling workers' exposure to the
chemical;
(C) Methods of monitoring and analyzing worker
exposure to the chemical; and,
(D) Methods of diagnosing and treating harmful
exposures to the chemical;
(iv) The request includes a description of the procedures
to be used to maintain the confidentiality of the
disclosed information; and,
(v) The health professional, and the employer or contrac¬
tor of the health professional's services (i.e., down¬
stream employer, labor organization, or individual
employer), agree in a written confidentiality agree¬
ment that the health professional will not use the
trade secret information for any purpose other than
the health need(8) asserted and agree not to release
the information under any circumstances other than
to OSHA, as provided in paragraph (i)(6) of this
section, except as authorized by the terms of the
agreement or by the chemical manufacturer, importer,
or employer.
(4) The confidentiality agreement authorized by paragraph
(iK3Kiv) of this section:
(i) May restrict the use of the information to the health
purposes indicated in the written statement of need;
(ii) May provide for appropriate legal remedies in the
event of a breach of the agreement, including stipula¬
tion of a reasonable pre-estimate of likely damages;
and,
(iii) May not include requirements for the posting of a
penalty bond.
(.I) Nothing in this standard is meant to preclude the parti's
from pursuing non-mntrnrtunl remedies to the extent
permitted by law.
(61 If (he health professional reccixing the tradesecret informa¬
tion decides that there is a need to disclose it to OSHA. the
chemic.^l manufacturer, importer, or employer who provided
the information shall be informed hy the health profes¬
sional prior to, or at the same time as, such disclosure.
(7) Ifthe chemical manufacturer, importer, or employer denies
a written request for disclosure of a specific chemical
identity, the denial must:
(i) Be provided to the health professional within thirtydays of the request;
(ii) Be in writing;
(iii) Includeevidence to support theclaim that thespecific
chemical identity is a trade secret;
(iv) State the specific reasons why the request is beingdenied; and,
(v) Kxplain in detail how alternative information may
satisfy the specific medical or occup.ttional health
neH without revealingthespecific chemical identity.
(8) The health professional whose request for information is
denied under paragraph (i)(3) of this section may refer the
request and the written denial of the request to OSHA for
consideration.
(9) When a health professional refers the denial to OSHA
under paragraph (i)(8) of this section, OSHA shall consider
the evidence to determine if:
(i) The chemical manufacturer, importer, or employerhas supported the claim that the specific chemical
identity is a trade secret;
(ii) The health professional has supported the claim that
there is a medical or occupational health need for the
information; and,
(iii) The health professional has demonstrated adequate
means to protect the confidentiality.
(10) (i) If OSHA determines that the specific chemical iden¬
tity requested under parngraph (i)(.3) of this section is
not a bona fide trade secret, or that it is a trade secret
but the requesting health professional has a legiti¬
mate medical or occupational health need for the
information, has executed a written confidentiality
agreement, and has shown adequate means to protectthe confidentiality of the information, the chemical
manufacturer, importer, or employer will be subjectto citation by OSHA.
(ii) If a chemical manufacturer, importer, or employerdemonstrates to OSHA that the execution of a con¬fidentiality agreement would not provide sufficient
protection against the potential harm from the un¬
authorized disclosure of a trade secret specific chem¬
ical identity, the Assistant Secretary may issue suchorders or impose such additional limitations or condi¬
tions upon the disclosure of the requested chemical
information as may be appropriate to assure that the
occupational health services are provided without an
undue risk of harm to the chemical manufacturer,importer, or employer.
(11) If, following the issuance of a citation and any protectiveorders, the chemical manufacturer, importer, or employercontinues to withhold the information, the matter is rcferr-able to the Occupational Safety and Health Review Commis¬sion for enforcement of the citation. In accordance withCommission rules, the Administrative Law Judge mayreview the citation and supporting documentation in cam¬era or issue appropriate protective orders.
(12) Notwithstanding the existence of a trade secret claim, achemical manufacturer, importer, or employer shall, uponrequest, disclose to the Assistant Secretary any informationwhich this section requires the chemical manufacturer,importer, or employer to make available. Where there is atrade secret claim, such claim shall be made no later thanat the time the information is provided to the AssistantSecretary so that suitable determinations of trade secretstatus can be made and the necessary protections can beimplemented.
(13) Nothing in this paragraph shall be construed as requiringthe disclosure under any circumstances of process or
percentage of mixture information which is trade secret.
(j) Compliance deadlines.
Employers shall be in compliance with this section within thefollowing time periods:
(1) Chemical manufacturers and importers shall label con¬
tainers of hazardous chemicals leaving their workplaces,and provide material safety data sheets with initial ship¬ments by November 25, 198.5.
(2) Distributors shall be in compliance with all provisions ofthis section applicable to them by November 25,1985.(3) Manufacturing employers in SIC Codes 20 through .39 andstate and local governments shall he in compliance with all
provisions of this section by May 25,1986, including initialtraining for all current employees.
(4) All other employers shall be in compliance with all provi-sions of this section by May 25, 1987, including initialtraining for all current employees.
Appendix A to 13 NCAC7C.010](a){99)~I'eaUh HaxardDefinitions ^Mandatory)
Although safety hazards related to the physical characteristics of achemical can be objectively defined in terms of testing requirements(e.g. flammability), health hazard definitions are less precise andmore subjective. Health hazards may cause measurable changes inthe body—such as decreased pulmonary function. These changesare generally indicated by the occurrence of signs and symptoms inthe exposed employees—such as shortness of breath, a non-measur¬able, subjective feeling. Kmployees exposed to such hazards must beapprised of both the change in body function and the signs andsymptoms that may occur to signal that change.
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The determination of occupationaJ health hazard* u complicated by
the fact that many of the effecU or aigns and aymptomo occurcommonly in non-occupationally exposed populations, so thuleffects of exposure are difficult to separate from normally occurringillnesses Occasionally, a substance causes an effect that is rarelyseen in the population at large, such as angiosarcomas caused byvinyl chloride exposure, thus making it easier to ascertain that theoccupational exposure was the primary causative factor. Moreoften, however, the effects arc common, such as lung cancer. Thebituation IS further complicated by the fact that most chemicalshave not been adequately tested to determine their health hazard
potential, and data do not exist to substantiate these effecU.
There have been many attempU to categorize effects and to definethem in various ways. Generally, the terms "acute" and "chronic"are used to delineaU between effecU on the basis of severity orduration. "Acute" effects usually occur rapidly as a result of short-term exposures, and are of short duration. "Chronic" effects general¬ly occur as a result of long-term exposure, and are of long duration.
The acute effects referred to most frequently are those defined by theAmerican National Standards Institute (ANSI) standard for Pre¬
cautionary Labehng of Hazardous Industrial Chemicals (Z129.1—1982)—irritation, corrosivity, sensitization and lethal dose. Althoughthese are important health effects, they do not adequately cover theconsiderable range of acute effects which may occur as a result of
occupational exposure, stjch as. for example, narcosis.
Similarly, the term chronic effect is often used to cover onlycarcinogenicity, teratotjenicity, and mutagenicity. These effecU areobvious a concern in the workplace, but again, do not adequately
cover the area of chronic effects, excluding, for' example, blood
dy9c»"asiae (such as anemia), chronic bronchitis and liver atrophy.
Theponl of defining preci.xely, in measurable terms, every possible
health effect that may occur in the workplace as a result of chemical
exposures cannot realistically be accomplished. This does not
nerate the need for employees to be informed of such effects and
protected from them.
Appendix B, which is also mandatory, outlines the principles and
proredurps of hazard assessment.
For purposes of this section, any chemicals which meet any of the
following definitions, as determined by the criteria set forth in
Appendix B are health hazards:
1. Camnnfipn: A chemical is considered to be a carcinogen if;
(a) It has been evaluated by the International Agency for
Research on Cancer (1 ARC), and found to be a carcinogen or
potential carcinogen; or
(b) It 13 listed as a carcinogen or potential carcinogen in the
Annual Report on Carcinogens published by the National
Toxicology Program (NTP) (latest edition); or,
tc) It is regulated by OSHA as a carcinogen.
2. Corro^ire: A chemical that causes visible destruction of, or
irreversible alterations in, living tissue by chemical action at the
site of contact. For example, a chemical is considered to be
corro.sive if, when tested on the intact skin of albino rabbits by
the method described by the U.S. Department of Transportation
in Appendix A to 49 CFR Part 173, it destroys or changes
irreversibly the structure of the tissue at the site of contact
following an exposure period of four hours. This term shall not
refer to action on inanimate surfaces.
3. Highly toxic: A chemical falling within any of the following
categories:
(a) A chemical that has a median lethal dose (I>D:sn) of 50
milligrams or less per kilogram of body weight when admin¬
istered orally to albino rats weighing between 200 and 300
grams each.
(b) A chemical that has a median lethal dose (LD-,n) of 200
milligrams or less per kilogram of body weight when admin¬
istered by continuous contact for 24 hours (or le.ss if death
occurs within 24 hours) with the bare skin of albino rabbits
weighing between two and three kilograms e»ch.
(c) A chemical that has a median lethal concentration (LX)5„) in
air of 200 parts per million by volume or less of gas or vapor,or 2 milligrams per liter or less of mist, fume, or dust, whenadministered by continuous inhalation for one hour (or less ifdeath occurs within one hour) to albino raU weighingbetween 200 and 300 grams each.
4. Irritant: A chemical, which is not corrosive, but which causes a
reversible inflammatory effect on living tissue by chemical
action at the site of contact. A chemical is a skin irritant if, when
tested on the intact skin of albino rabbits by the methods of 16
CFR 1500.41 for four hours exposure or by other appropriate
techniques, it results in an empirical score of five or more. A
chemical is an eye irritant if so determined under the procedure
listed in 16 CFR 15(X).42 or other appropriate techniques.
5. Sensitizer: A chemical that causes a substantial proportion of
exposed people or animals to develop an allergic reaction in
normal tissue after repeated exposure to the chemical.
6. Toxic. A chemical falling within any of the following categories:
(a) A chemical that has a median lethal dose (LD.so)of more than
50 milligrams per kilogram but not more than 500 milligrams
per kilogram of body weight when administered orally to
albino rats weighing between 200 and 300 grams each.
(b) A chemical that has a median lethal dose (LDso)of more than
200 milligrams per kilogram but not more than 1.000 milli¬
grams per kilogram of body weight when administered by
continuous contact for 24 hours (or less if death occurs within
24 hours) with the bare skin of albino rabbits weighing
between two and three kilograms each.
(c) A chemical that has a median lethal concentration (LDbu)in
air of more than 200 parts per million but not more than 2,000
parts per million by volume of gas or vapor, or more than two
milligrams per liter but not more than 20 milligrams per liter
of mist, fume, or dust, when administered by continuous
inhalation for one hour (or less if death occurs within one
hour) to albino rats weighing between 200 and 300 gramseach,
7. Target organ effects. The following is a target organ categoriza¬
tion of effects which may occur, including examples of signs and
symptoms and chemicals which have been found to cause such
effects. These examples are presented to illustrate the range and
diversity of effects and hazards found in the workplace, and thebroad scope employers must consider in this area, but are notintended to be all-inclusive.
(a) Hepatotoxins ............Chemicals which produce liver
damage
Signs and Symptoms.....Jaundice, liver enlargement
Chemicals...............Carbon tetrachloride,
nitrosamines
(b) Nephrotoxins............Chemicals which produce kidney
damage
Signs and Symptoms.....Edema, proteinuna
Chemicals...............Halogenated hydrocarbons,
uranium
(c) Neurotoxins .............Chemicals which produce their
primary toxic effects on the
nervous system
Signs and Symptoms.....Narcosis, behavioral changes,
decrease in motor functions
Chemicals...............Mercury, carbon disulfide
(d) Agents which act on the
blood or hematopoetic
system...................Decrease hemoglobin function,
deprive the body tissues of
oxygen
Signs and Symptoms.....Cyanosis; loss of consciousness
Chemicals...............Carbon monoxide; fyanides(e) Agents which damage the
'""8.....................Chemicals which irritate or
damage the pulmonary tissueSigns and Symptoms.....Cough, tightness in chest,
shortness of
breath
Chemicals...............Silica, asbestos
(f) Reproductive toxins......Chemicals which affect the
reproductive capabilities
including chromosomal damage
(mutations) and effects on
fetuses (teratogenesis)
Signs and Symptoms.....Birth defects; sterilityChemicals...............Lead; DBCP
i.gi Cutaneous hazards.......Cheniicals wh,. h affect tin-
dermal layer i.i the bodv
Signs and Symptoms  .,.. I), (atlinK of lb.- .skin, ra.shc.v
irritation
Chemicals ...............Kel„ne», chlorinated compounds(hi hye hazards .............Chemicals which aflecl the eve
or visual capacitySigns and Symptoms.....Conjunctivuis, corneal d.inia'eChemicals ...............OrKamt solvents, acids
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AppendU B to 13 NCAC 7C.0101(a><99)—Hazard
Determination (Mandatory)
The quality of a haiard communication program is largely depend¬
ent upon the adequacy and accuracy of the hazard determination.
The hazard determination requirement of this standard is perfor¬
mance-oriented. Chemical manufacturers, importers, and employers
evaluatingchemicals are not required to follow any specific methods
for determining hazards, but they must be able to demonstrate that
they have adequately ascertained the hazards of the chemicals
produced or imported in accordance with the criteria set forth in this
Appendix.
Hazard evaluation is a process which relies heavily on the profea-
sional judgment of the evaluator, particularly in the area of chronic
hazards. The performance-orientation of the hazard determination
does not diminish the duty of the chemical manufacturer, importer
or employer to conduct a thorough evaluation, examining all
relevant daU and producing a scientifically defensible evaluation.
For purposes of this standard, the following criteria shall be used in
making hazard determinations that meet the requirements of this
standard.
1. Careinogenieity: As described in paragraph (dK4) and Appendix
A of this section, a determination by the National Toxicology
Program, the International Agency for Research on cancer, or
OSHA that a chemical is a carcinogen or potential carcinogen
will be considered conclusive evidence for purposes of this
section.
2. Human data: Where available, epidemiological studies and case
reports of adverse health effects shall be considered in the
evaluation.
3. Animal data: Human evidence of health effects in exposed
populations is generally not available for the majority of
chemicals produced or used in the workplace. Therefore, the
available results of toxicological testing in animal populations
shall be used to piedict the health effects that may be experienced
by exposed workers. In particular, the definitions of certain
acute hazards refer to specific animal testing results (see
Appendix A).
4. Adequacy and reporting of data: The resulu of any studies
which are designed and conducted according to established
scientific principles, and which report statistically signiHcant
conclusions regarding the health effects of a chemical, shall be a
sufficient basis for a hazard determination and reported on any
material safety data sheet. The chemical manufacturer, importer,
or employer may also report the results of other scientifically
valid studies which tend to refute the findings of hazard.
Appendix C to 13 NCAC 7C.0101(aH99)—Information
Source* (Advitory)
The following is a list of available data sources which the chemical
manufacturer, importer, or employer may wish to consult to evaluate
the hazards of chemicals they produce or import:
— Any information in their own company files such as toxicity
testing results or illness experience of company employees.
— Any information obtained from thesupplier of thechemical, such
as material safety data sheets or product safety bulletins.
— Any pertinent information obtained from the following source
list (latest editions should be used):
Condensed Chemical Dictionary
Van Nostrand Reinhold Co.
135 West 50th Street, New York, NY 10020
The Merck Index: An Encyclopedia of ChemicaU and Druga
Merck and Company, Inc.
126 E. Lincoln Avenue, Flahway, NJ 07065
lARC Monographs on the Evaluation of the Carcinogenic Risk of
ChemicaU to Man
Geneva: World Health Oganization, International Agency for
Research on Cancer, 1972-1977. (Multivolume work)
49 Sheridan Street, Albany, New York
Industrial Hygiene and Toxicology, by F. A. Patty
John Wiley & Sons, Inc., New York, NY 10158 (Five volumes)
Clinical Toxicology of Commercial Product*
Gleaaon, (^sselin and Hodge
Casarett and Doull's Toxicology; The Basic Science of Poisons
Doull, Klaassen, and Amdur, Macmillan Publishing Co., Inc.
New York, NY
Industrial Toxicology, by Alice Hamilton and Harriet L. Hardy
Publishing Sciences Group, Inc.. Acton, MA
Toxicology of the Eye, by W. Morton Grant
Charles C. Thomas
301-327 East Lawrence Avenue, Springfield, IL
Recognition of Health Hazards in Industry
William A. Burgess, John Wiley and Sons
605 Third Avenue, New York. NY 10158
Chemical Hazards of the Workplace
Nick H. Proctor and James P. Hughes, J. P. Lipincott Company
6 Winchester Terrace, New York, NY 10022
Handbook of Chemistry and Physics
Chemical Rubber Company
18901 Cranwood Parkway, Cleveland, OH 44128
Threshold Limit Values for Chemical Substances and Physical
Agents in the Workroom Environment with Intended Changes
American Conference of Governmental Industrial Hygienists
6500 Glenway Avenue, Bldg. D-5, Cincinnati, OH 45211
Note: The following documents are on sale by the Superintendent of
Documents, U.S. Government Printing Office
Washington, D.C. 20402.
Occupational Health Guidelines
NIOSH/OSHA (NIOSH Pub. No. 81-123)
NIOSH, OSHA Pocket Guide to Chemical Hazards
NIOSH Pub. No. 78-210
Registry of Toxic Effects of Chemical Substances
US. Department of Health and Human Services, Public Health
Service, Center for Disease Control, National Institute for Occupa¬
tional Safety and Health (NIOSH Pub. No. 80-102)
The Industrial Environment—Its Evaluation and Control
U.S. Department of Health and Human Services, Public Health
Service, Center for Disease Control, National Institute for Oceu pa-
tionai Safety and Health (NIOSH Pub. No. 74-117)
Miscellaneous Documenis—National Institute for Occupational
Safety and Health
1. Criteria for a recommended standard " * Occupational Exposure
to '•___"
2. Special Hazard Reviews
3. Occupational Hazard Assessment
4. Current IntelliKence Bulletins
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Rihiingraphic Data Rajiei
Seri'ire Provider and FiU Name
Biblioin-aphic Retrieval Services (BRS),
Corporation P.irk, Bldg. 702, Scotia. New York 12302
AGRICOI.A
BIOSIS PREVIEWS
CA CONDENSATES
CA .SEARCH
OKI ir, INFORMATION
MKOLARS
MEOOC
NTIS
Pdl.l.UTION ABSTRACTS
.SCIENCE CITATION INDEX
SSIR
Lockheed—DIALOG, Lockheed Missiles & Space Company, Inc.,
P. O. Box 44481, San Francisco, CA 94144
AGRICOLA
BIOSIS PREV. 1972-PRESENT
BIOSIS PREV. 1969-71
CA CONDENSATES 1970-71
CA SEARCH 1972-76
CA SEARCH 1977-PRESENT
CHEMNAME
CONFERENCE PAPERS INDEX
FOOD SCIENCE & TECH. ABSTR.
FOODS ADLIBRA
INTL. PHARMACEUTICAL ABSTR.
NTIS
POLLUTION ABSTRACTS
SCISEARCH I978-PRESENT
SCISEARCH 1974-77
SSIE CURRENT RESEARCH
SDC—ORBIT, SDC Search Service,
Department No. 2230, Pasadena, CA 910,51
AGRICOLA
BIOCODES
BIOSIS/BI06973
CAS6771/CAS7276
CAS77
CHEMDEX
CONFERENCE
ENVIROUNE
LABORDOC
NTIS
POLLUTION
SSIE
Chemical Information System (CIS), Chemical Information System*Inc., 7215 Yorke Road, Baltimore, MD 21212
Structure & Nomenclature Search System
Acute Toxicity (RTECS)
Clinical Toxicology of Commercial Products
Oil and Hazardous Materials Technical Assistance Data SysUmNational Library of .Medicine, Department of Health and Human
Services, Public Health Service, National Institutes of Health,Bethesda, .MD 20209
Toxicology Data Bank (TDB)
MEDUN
TOXUNE
CANCERUT
RTECS
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Appendix B.
North Carolina Hazardous Chemical Right To Know Act
On July 17, 1985, the North Carolina General Assembly passed the
North Carolina "Hazardous Chemical Right To Know Act" (Article 18,
Chapter 95, NC General Statutes 95-173 to 95-218). The Act provides NC
citizens and Public Safety Officials the opportunity to be informed
about the hazardous substances used by NC employers.
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Appendix B.    North Carolina Hazardous Chemicals Right To Know Actl
Article 18
HAZARDOUS CHEMICALS
RIGHT TO KNOW ACT
"5 95-173. Short title.
This Article shall be cited as the Hazardoua Chemicals Right to
Know Act. ^
"§ 95-174. Definitions.
(a) 'Chemical manufacturer' shall mean a manufacturing facil¬
ity classified in Standard Industrial Classification (SIC)
Codes 20 through 39 where chemicals are produced for use ordistribution in North Carolina.
(b) 'Chemical name' shall mean the scientific designation of a
chemical in accordance with the nomenclature system devel¬
oped by the International Union of Pure and AppliedChemistry (lUPAC), or the Chemical Abstracts Service
(CAS) rules of nomenclature or a name which will clearly
identify the chemical for the purpose of conducting a hazardevaluation.
(c) 'Common name' shall mean any designation or identifica¬
tion such as a code name, code number, trade name, brand
name or generic name used to identify a chemical other than
by its chemical name.
(d) 'Distributor' shall mean any business, other than a chemical
manufacturer or importer, which supplies hazardous chemi¬
cals to other distributors or to purchasers.
(e) 'Employee' shall mean any person who is employed by an
employer under normal operating conditions.
(f) 'Employer' means a person engaged in business who ha*
employees, including the State and its political subdivisions
but excluding an individual whose only employees aredomestic workers or casual laborers who are hired to work at
the individual's residence.
(g) 'Facility' shall mean one or more establishments, factories,
or buildings located at one contiguous site in North Carolina.
(h) 'Fire Chief shall mean Fire Chief or Fire Marshall, or
Emergency TEesponse Coordinator in the absence of a Fire
Chief or Fire Marshall for the appropriate local fire depart¬
ment.
(i) 'Fire Company' shall mean the company or flrehouse or
other administrative unit within the Fire Department located
closest to the facility.
U) 'Fire Department' shall mean the fire department having
jurisdiction over the facility.
(k) 'Hazardous chemical' shall mean any element, chemical
compound or mixture of elements and/or compounds which
is a physical hazard or health hazard as defined in subsection
(c) of the NCOSHA Standard or a hazardous substance as
defined in subsection (d) (3) of the NCOSHA Standard.
(1) 'Hazardous Substance List' shall mean the list required byG.S. 95-191.
(m) 'Hazardous substance trade secret' means any formula,
plan, pattern, device, process, production information, or
compilation of information, which is not patented, which isknown only to the employer, the employer's licensees, theemployer's employees, and certain other individuals, and
which is used or developed for use in the employer's business,
and which gives the employer possessing it the opportunityto obtain a competitive advantage over businesses who do
not possess it, or the secrecy of which is certified by an
appropriate official of the federal government as necessaryfor national defense purposes. The chemical name andChemical Abstracts Service number of a substance shall be
considered a trade secret only if the employer can establishthat the identity or composition of the substance cannot be
readily ascertained without undue expense by analytical
techniques, laboratory procedures, or other lawful means
available to a competitor.
(n) 'Label' shall mean any written, printed, or graphic material
displayed an or affixed to containers of hazeu'dous chemicals.
(o) 'Manufacturing facility' shall mean a facility classified in
SIC Codes 20 through 39 which manufactures or uses a
hazardoua chemical or chemicals in North Carolina.
(p) 'Material Safety Data Sheets' or "MSDS" mean chemical
information sheets drawn up in conformity to standards for
material safety data sheets in 13 North Carolina Administra¬
tive Code 7C .0101(a)(99) (hereinafter designated as 13
N.C.A.C. 7C .0101(a)(99).
(q) 'Nonmanufacturing facility' shall mean any facility in
North Carolina other than a facility in SIC Code 20 through
39, the State of North Carolina (and its political subdivi¬
sions) and volunteer emergency service organizations whose
members may be exposed to chemical hazards during emer¬
gency situations.
(r) 'NCOSHA Standard' shall mean the currently adopted
Hazard Communication Standard adopted liy the Occupa¬
tional Safety and Health Division of North Carolina Depart¬
ment of Labor in 13 North Carolina Administrative Code 7C
.0101(a)(99) and in effect on April 24, 1985.
(s) 'Storage and Container' shall have the ordinary meaning
however it does not include pipes used in the transfer of
substances or the fuel tanks of self propelled internalcombustion vehicles.
"§ 9S-191. Hazardous Substance List.
(a) All employers who manufacture, process, use, store, or
produce hazardous chemicals, shall compile and maintain a
Hazardous Substance List which shall contain the following
information for each hazardous chemical normally used or
stored in the facility in quantities of 55 gallons or 500pounds, whichever is greater:
(1) The chemical name or the common name used on the
MSDS or container label;
(2) The approximate range of quantity of the chemical
usually stored at the facility, using the following ranges:- Class A, which shall include quantities of less than 55
gallons or 500 pounds;
- Class B, which shall include quantities of between 55
gallons to 550 gallons, and quantities of between 500
pounds and 5,000 pounds; and
• Class C, which shall include quantities of between 550
gallons and 5,500 gallons, and quantities between5,000 pounds and 50,000 pounds; and
• Class D, which shall include quantities of greater than5,500 gallons or 50,000 pounds; and
(3) The area in the facility in which the hazardous chemical
is normally stored and to what extent the chemical maybe stored at altered temperature or pressure.
1 Reprinted from Reference (70)
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(b) The Huardous SubsUnct List shall be updated quarterly if
Deceasary, but not leu often than annually: however, if a
chemical is deleted from, or added to, the Hazardous Sub¬
stances List, or if the quantity changes sufficiently to cause
the chemical to be in a different class as defined in subsection
(a) of this section, the employer shall update the Hazardous
Substance List to reflect those changes as soon as practica¬
ble, but in any event within 30 days of such change.
(c) The Hazardous Substance List may be prepared for the
facility as a whole, or for each area in a facility where
hazardous chemicals are stored, at the option of the employ er
but shall include only chemicals used or stored in North
Carolina.
ͣ*S 9S-192. Material Safety Data Sheeta.
(a) Chemical manufacturers and distributon shall provide
material safety data sheeu (MSDS's) to manufacturing and
nonmanufactuhng purchaaen of hazardous chemicals in
North Carolina for each hazardous chemical purchaaed.
(b) Employers shall maintain the most current MSDS received
from manufacturers or distributors for each hazardoua
chemical purchaaed. If an MSDS has not been provided by
the manufacturer or distributor for chemicals on the Hazard¬
ous Substance List at the time the chemicals are received at
the facility, the employer shall request one in writing from
the manufacturer or diathbutor within 30 days after receipt
of the chemical. If the employer does not receive an MSDS
within 30 days after his written request, he shall notify the
Commissioner of Labor of the failure by manufacturer or
distributor to provide the MSDS.
"S 96-193. Labels.
Existing labels on incoming containers of hazardous chemicals
shall not be removed or defaced. All containers of hazardous
substances must be clearly designated as hazardous.
"I 95-194. Emergency information.
(a) Anemployerwho normally stores at a facility any hazardous
chemical in an amount of at leaat 55 gallons or 500 pounds,
whichever is greater, shall provide the Fire Chief of the Fire
Department having jurisdiction over the facility, in writing,
(i) the name<s) and telephone numbers) of knowledgeable
repre8entative<s) of the employer who can be contacted for
further information or in case of an emergency, (ii) in
municipalities with populations of less than 10,000 advise
him of the availability of the Hazardous Substance List
upon written request, and (iii) in municipalities with popula¬
tions of 10,000 or more, a copy of the Hazardous Substance
List.
(b) Each employer shall provide a copy of the Hazardous
Substance List to the Fire Chief, in accordance with the
provisions of G.S. 95-194(a). The employer shall notify the
Fire Chief in writing of any updates that occur in the
previously submitted Hazardous Substance List as provided
in G.S. 95-19l(b).
(c) The Fire Chief or his representative, upon request, shall be
permitted on-site inspections at reasonable times of the
chemicals located at the facility on the Hazardoua Substance
List for the sole purpose of preplanning Fire Department
activities in the case of an emergency and insuring by
inspection the usefulness and accuracy of the Hazardous
Substance List and labels.
(d) Employers shall provide to the Fire Chief, upon written
request of the Fire Chief, a copy of the MSDS for any
chemical on the Hazardous Substance List.
(e) Upon written request of the Fire Chief, an employer shall
prepare an emergency response plan for the facility which
shall include, but not be limited to, facility evacuation
procedures, a list of emergency equipment available at the
facility, and copies of other emergency response plans, such
as the contingency plan required under North Carolina
Hazardoua Waste Management Rules. A copy of the emer¬
gency response plan or any prefire plan or emergency
response plan required under applicable North Carolina or
federal statute or rule or regulation shall, upon written
request by the Fire Chief, be given to the Fire Chief.
(f) The Fire Chief shall, in consultation with the employer,
make information from the Hazardous Substance List, the
emergency response plan, and MSDS's available to members
of the Fire Company having jurisdiction over the facility
and to personnel responsible for preplanning emergency
response, police, medical or fire activities, but shall not
otherwise distribute or disclose (or allow the disclosure of)
information not available to the public under G.S. 95-208.
Such persons receiving such information shall not disclose
the information received and shall use such information
only for the purpose of preplanning emergency response,
police, medical or fire activities.
(g) Any knowing distribution or disclosure (or permitted disclo¬
sure) of any information referred to in subsection (f) of this
section in any manner except as specifically permitted under
that subsection (f) shall be punishable as a misdemeanor.
Restrictions concerning confidentiality or nondisclosure of
information under this Article 18 shall be exemptions &om
the Public Records Act contained in Chapter 132 of the
General Statutes, and such information shall not be dis¬
closed notwithstanding the provisions of Chapter 132 of the
General Statutes.
"} 96-196. Complaints, investigations, penalties.
(a) Complaints of violations of this Part shall be filed in writing
with the Commissioner of Labor. Such complaints received
in writing &om any Fire Chief relating to alleged violations
of this Part shall be investigated in a timely manner by the
Commissioner of Labor or his designated representative.
(b) Duly designated representatives of the Commissioner of
Labor, upon presentation of appropriate credentials to the
employer, shall have the right of entry into any facility at
reasonable times to inspect and investigate complaints
within reasonable limits, and in a reasonable manner.
(c) Employers found to be in violation of this Article shall be
given 14 days following receipt of written notification of the
violation to comply. Employers not complying within 14
days following receipt of written notification of a violation
shall be subject to civil penalties of not more than one
thousand dollars ($1,0(X)) per violation imposed by the
Commissioner of Labor, after a hearing and an opportunity
to be heard. There shall be a separate offense for each day
the violation continues.
"§ 96-196. Employee rights.
No employer shall discharge, or cause to be discharged, or
otherwise discipline or in any manner discriminate against an
employee at the facility because the employee has assisted the
Commissioner of Labor or his representative or the Fire Chief or
his representative who may make or is making an inspection
under G.S. 95- 194(c) or G.S. 95-195(b), or has testified or is about to
testify in any proceeding under this Article, or has used the
provisions of G.S. 95-208.
"{96-197. Withholding hazardous substance trade secret
information.
(a) An employer who believes that all or any part of the
information required under G.S. 95-191, 95-192, 95-194(b) or
95-194(d) is a hazardous substance trade secret may withhold
the information, provided that (1) hazard information on
chemicals the identity of which is claimed as a hazardous
substance trade secret is provided to the Fire Chief who shall
hold it in confidence and (2) the employer claims that the
information is a hazardous substance trade secret.
(b) Any person in North Carolina may request in writing that
the Commissioner of Labor review in camera an employer's
hazardous substance trade secret claim. If the Commissioner
of Labor finds that the claim is other than completely valid,
this finding shall be appealable under subsection (d) of this
section. If the Commissioner of Labor finds that the claim is
valid, he shall then-determine whether the nonconfidential
information is sufficient for the Fire Chief to fulfill the
responsibilities of his office. If the Commissioner of Labor
finds that the information is not sufficient, he shall direct
the employer to supplement the information with such other
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information aa will provide the Fire Chief with sufficient
information to fulfill the responsibilities of his office, but
this finding shall be appealable under subsection (d) of this
section.
(c) TheCommissionerofLaborandtheFireChiefshallprotect
from disclosure any or all information coming into either or
both of their possession when such information is marked by
the employer as confidential, and they shall return all
information so marked to the employer at the conclusion of
their determination by the Commissioner of Labor. Any
person who has access to any hazardous substance trade
secret solely pursuant to this section and who discloses it
knowing it to be a hazardous substance trade secret to any
person not authorized to receive it shall be guilty of a Class J
felony, and if knowingly or negligently disclosed to any
person not authorized, shall be subject to civil action for
damages and injunction by the owner of the hazardous
substance trade secret, including, without limitation, actions
under Article 24 of Chapter 66 of the General Statutes.
(d) The employer. Fire Chief, or person making the original
request who is an aggrieved party shall have thirty (30) days
after receipt of notification by the Commissioner of his
findings under subsection (b) to request an administrative
hearing on the determination. Any such hearing shall be
held in a manner similar to that provided for in G.S. Chapter
150A, Article 3 and the decision upon the request of any
aggrieved party shall be subject to the judicial review
provided for by G.S. Chapter 150A, Article 4. provided that
these administrative and judicial hearings shall be conduc¬
ted in camera to assure theconfidentiality of the information
being reviewed.
"§ 95-198. Medical emergency and nonemergency situations.
(a) Where a treating health care provider determines that a
medical emergency exists and the specific chemical identity
of a hazardous chemical is necessary for emergency or first-
aid treatment, the chemical manufacturer, importer, or
employer shall immediately disclose the specific chemical
identity of a hazardous substance trade secret substance to
that treating physician or nurse, regardless of the existence
of written statentent of need or a confidentiality agreement.
The chemical manufacturer, importer, or employer may
require a written statement of need and a confidentiality
agreement as soon as circumstances permit. The confiden-
" tiality agreement (1) may restrict the use of the information
to the health purposes indicated in a written statement of
need; (2) may provide for appropriate legal remedies in the
event of a breach of the agreement, including stipulation of a
reasonable pre-estimate of likely damages; and (3) may not
include requirements for the posting of a penalty bond. The
parties are not precluded from pursuing non-contractual
remedies to the extent permitted by law.
(b) In nonemergency situations, a chemical manufacturer, im¬
porter, or employer shall, upon request, disclose a specific
chemical identity, otherwise permitted to be withheld under
this section, to a health professional, as defined in 13
N.C.A.C. 7C .0101(aK99), providing medical or other occupa¬
tional health services to exposed persons if the request is in
writing and states the medical need for the information. The
employer may require that the health care provider sign a
confidentiality agreement prior to release of the information.
The parties are not precluded from pursuing non-contractual
remedies to the extent permitted by law.
(c) If the chemical manufacturer, importer or employer denies a
written request for hazardous substance trade secret release,
or does not provide this information within 30 days, the
Department of Labor shall initiate the trade secret claim
determination process under G.S. 95-197.
"§ 95-208. Community information on hazardous chemicals.
(a) Any person in North Carolina may request in writing from
the employer a list of chemicals used or stored at the facility.
The request shall include the name and address of the person
making the request and a statement of the purpose for the
request. If the person is requesting the list on behalf of or for
the use of an organization, partnership, or corporation, he
shall also disclose the name and business address of such
organization, partnership, or corporation. The request may
include, at the option of the employer, a statement to the
effect that the information will be used only for the purpose
stated. The employer shall furnish to the person making the
request a list containing, at a minimum, all chemicals
included on the Hazardous Substance List, the class of each
chemical as defined in G.S. 95-191(aK2), and an MSDS for
each chemical for which an MSDS is available and is
requested. Whenever an employer has withheld a chemical
under the provisions of G.S. 95-197 fi-om the information
provided under G.S. 95-208, the employer must state that the
information is being withheld and, upon request, must
provide the MSDS for the chemical. Additional information
may be furnished to the person making the request at the
option of the employer. The employer shall provide, at a fee
not to exceed the cost of reproducing the materials, the
materials requested within ten working days of the date the
employer receives written request for information.
(b) If the employer fails or refuses to provide the information
required under subsection (a) of this section, the person
requesting the information may request in writing that the
Commissioner of Labor review the request. The Commis¬
sioner of Labor may conduct an investigation in the same
manner as provided in G.S. 95-195(b). Following the investi¬
gation, the Commissioner shall make appropriate findings.
Either the employer or the person making the initial request
may request an administrative hearing pursuant to Chapter
150A of the General Statutes. This request for an administra¬
tive hearing shall be submitted to the Commissioner of
Labor within 30 days following the Commissioner making
his findings. The Commissioner of Labor shall within 30
days of receiving the request hold an administrative hearing
to consider the request for information under subsection (a)
of this section. This hearing shall be held as provided for in
G.S. Chapter 150A, Article 3. If the Commissioner of Labor
finds that the request complies with the requirements of
subsection (a) of this section, the Commissioner of Labor
shall direct that the employer provide to the person making
the request a list containing, at a minimum, all chemicals
used or stored at the facility included on the Hazardous
Substance List, the class of each chemical as defined in G.S.
95-191(aK2), and an MSDS for each chemical for which an
MSDS is available and is requested and may in his discretion
assess civil penalties as provided in G.S. 95-195(c); provided
that it shall be a defense to such disclosure if the employer
proves that the information has been requested directly or
indirectly by, or in behalf of, a competitor of the employer, or
that such information is a Hazardous Substance Trade
Secret, or that the request did not comply with the require¬
ments of subsection (a) of this section.
(c) Any order by the Commissioner of Labor under subsection
(b) of this section shall be subject to judicial review as
provided under G.S. Chapter 150A, Article 4.
"§ 9S-2ie. Exemptions.
Notwithstanding any language to the contrary, the provisions of
this Article shall not apply to chemicals in or on the following:
(a) Hazardous substances while being transported in interstate
commerce into or through this State;
(b) Products intended for personal consumption by employees
in the facilities;
(c) Retail food sale establishments and all other retail trade
establishments, exclusive of processing and repair areas,
except that the employer must comply with the provisions of
G.S. 95-194(a)(i);
(d) Any food, food additive, color additive, drug or cosmetic as
such terms are defined in the Federal Food, Drug and
Cosmetic Act (21 U.S.C. 301 et»«?.);
(e) A laboratory under the direct supervision or guidance of a
technically qualified individual provided that:
(1) Labels on containers of incoming chemicals shall not be
removed or defaced;
(2) MSDS's received by the laboratory shall be maintained
and made accessible to employees and students;
(3) The laboratory is not used primarily to produce hazard¬
ous chemicals in bulk for commercial purposes; and
(4) The laboratory is an independent operation not affiliated
with a manufacturing or nonmanufacturing facility and
the operator oomplies with the provisions of G.S. 95-
194(aKi);
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(f) Any farming operation which employs 10 or fewer full-time
employees, except that if any hazardous chemical in an
amount in excess of 55 gallons or 500 pounds, whichever is
greater, is normally stored at the farming operation, the
employer must comply with the provisions of G.S. 95-
I94(a)(i); and
(g) Any distilled spirits, tobacco, and untreated wood products;
and
(h) Medicines used directly in patient care in health carefacilities and health care facility laboratories are exempt
from this Article.
"§ 95-217. Preemption of local regulations.
It is the intent of the General Assembly to prescribe this uniform
system for the disclosure of information regarding the use or
storage of hazardous chemicals. To that end, all units of local
government in the State are preempted from exercising their
powers to require disclosure, directly or indirectly, of information
regarding the use or storage of hazardous chemicals by employers
to any members of the public, or to any branch or agent of State or
local government in any manner other than as provided for in
this Article.
"§ 95-218. Severability.
The provisions of this Article are severable, and if any phrase,
clause, sentence or provision of this Article, or the application of
any such phrase, clause, sentence or provision to any person,business entity or circumstances, other than those to which it
was held invalid shall not be affected thereby."
Note: This Act shall become effective May 25, '1986.
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Appendix C.
Proposed NIEHS Hazardous Agent Criteria
Professional consensus standards have been referenced to develop a
Hazardous Agent Criteria Proposal for NIEHS to consider in regards to
their Hazard Communication Program. This proposal is intended to be
objective, so that the hazards of common and rare chemical substances
can be determined by the use of substance specific descriptive terms
(i.e. flashpoint, LD50, etc.) or by inclusion on hazardous substance
lists.
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APPENDIX C. Proposed NIEHS Hazardous Agent Criteria
Health Hazard Chemicals
1. Radioisotopes      - Any substance regulated by the Nuclear
Regulatory Commission (72).
2. Carcinogens       - Any substance listed as a confirmed or suspect
carcinogen by any of the following sources:
i. the chemical manufacturer, importer or
supplier,
ii. the lARC Monographs (lARC Categories I,
IIA and IIB) (45),
iii. the NTP Annual Report on Carcinogens
(confirmed or suspect carcinogens)(69),
iv. the latest ACGIH TLV booklet. Appendix A
(2),
V. the most current OSHA General Industry
Standards (74), or
vi. by any single statistically significant
animal or epidemiological study, which is
conducted in accordance with accepted
scientific principles.
3. Mutagens - Any substance which is reported to be a muta¬
gen by any of the following sources:
i, the chemical manufacturer, importer, or
the supplier,
ii. the latest edition of "Dangerous
Properties of Industrial Materials", by
Sax (93),
iii. the "Registry of Toxic Effects of
Chemical Substances," by NIOSH (66), or
iv. by any single statistically significant
scientific study conducted in accordance
with accepted scientific principles.
4. Teratogens        - Any substance which is reported to be a
teratogen by any of the following sources:
i. the chemical manufacturer, importer, or
the supplier,
ii. the latest edition of "Dangerous
Properties of Industrial Materials," by
Sax (95),
iii. the "Registry of Toxic Effects of
Chemical Substances," by NIOSH (66), or
iv. by any single statistically significant
animal or epidemiological study, which is
conducted in accordance with accepted
scientific principles.
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5. Highly Toxic Chemicals - Any substance which meets any one of the
following:
i. has a median LD50 <. 50 mg/kg, when admi¬
nistered orally to albino rats, weighing
between 200 and 300 grams each (77),
ii. has a median LD50 <  200 mg/kg, when admi¬
nistered by continuous contact for 24
hours, with the bare skin of albino rab¬
bits, weighing between 2 and 3 kilograms
each (77),
iii. has a median LC50 _< 200 parts per million
(ppm) by volume for gases or vapors, or
£ 2 mg/liter for mists, fumes or dusts,
when administered by continuous inhala¬
tion for 1 hour, to albino rats, weighing
between 200 and 300 grams each (77),
iv. has a TLV < 10 ppm or £ 100 mg/m^, as
reported in the latest edition of the
ACGIH TLV booklet (2,84),
6. Toxic Chemicals     - Any substance that did not satisfy the Highly
Toxic criteria but which meets any of the
following:
i. has a median LD50 > 50 mg/kg but _< 500
mg/kg, when administered orally to albino
rats, weighing between 200 and 300 grams
each, (49,65,93,103),
ii. has a median LD50 > 200 mg/kg but _< 340
mg/kg, when administered by continuous
contact for 24 hours, with the bare skin
of albino rabbits, weighing between 2 and
3 kilograms each (49,66,93,103),
iii. has a median LC50 > 200 ppm but £ 1000
ppm by volume for gases or vapors, or
> 2 mg/liter but < 100 mg/liter for
mists, fumes or dusts, when administered
by inhalation for 1 hour, to albino rats,
weighing between 200 and 300 grams each
(49,66,93,103),
iv. is regulated by OSHA (77,81),
v. is addressed in the most current edition
of ACGIH TLVs (2,77),
vi. is regulated by the EPA under the
Resource Conservation and Recovery Act
(RCRA) and listed in 40 CFR 261 (32),
vii. is registered with the EPA according to
40 CFR 162 as a result of the Federal
Insecticide, Fungicide, and Rodenticide
Act (FIFRA) or otherwise has tolerance
limits set by the EPA in 40 CFR 180
Subpart C (33,34),
viii. is regulated by the DOT, 49 CFR 172, as
set forth in the Hazardous Material
Transportation Act (29),
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ix. is determined to be an irritant to the
eyes, skin, respiratory tract and/or
mucous membranes by the chemical manufac¬
turer, the "Registry of Toxic Effects of
Chemical Substances" (NIOSH), the latest
"Dangerous Properties of Industrial
Materials" (Sax), or is otherwise shown
to be an irritant using the modified
Draize procedure (30,66,93),
X. is determined to be a sensitizer
(allergen) by the chemical manufacturer,
the "Registry of Toxic Effects of
Chemical Substances" (NIOSH), the latest
"Dangerous Properties of Industrial
Materials" (Sax), or is otherwise shown
to be a sensitizer (66,93),
xi. is determined to be a target organ toxin*
by the chemical manufacturer, the
"Registry of Toxic Effects of Chemical
Substances" (NIOSH), the latest
"Dangerous Properties of Industrial
Materials" (Sax), or is otherwise shown
to produce that effect in any single sta¬
tistically significant animal or epide¬
miological study, which is conducted in
accordance with accepted scientific prin¬
ciples (66,93). [*Note: Target organ
toxin refers to hepatotoxins, nephro-
toxins, neurotoxins, hematopoietic
toxins, asphixiants and reproductive
toxins.]
xii. produces another material (as a result of
a thermal reaction, reaction with water,
or any other chemical or physical
reaction), which is already addressed by
this criteria (15,77).
B. Physical Hazard Chemicals
1. Flammable Liquids   - Any liquid having a flash point below lOOT
(37.8*'C) and a vapor pressure not exceeding 40
psi (19,58,76), as determined by a
Pensky-Martens Closed Cup Tester (7), a
Setaflash Closed Cup Tester (8), or a
Tagliabue Closed Cup Tester (9). The excep¬
tion is any mixture having components with
flash points of 100°F (37.8''C) or higher, the
total of which make up 99% or more of the
volume (58,76). All Class lA, IB, and IC
liquids will be included and are defined
below:
i. Class lA - Any liquid having a flashpoint
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< 73°F {22.8°C) and having a boiling
point < 100°F (37.8°C) (19,58,76).
ii. Class IB - Any liquid having a flashpoint
< 73°F (22.8°C) and having a boiling
point > 100°F (37.8°C) (19,58,76),
iii. Class IC - Any liquid having a flashpoint
> 73°F (22.8°C) and < 100°F (37.8"'C)
(19,58,76)
2. Combustible Liquids - Any liquid having a flashpoint at or above
100°F (37.8°C) but below 200'»F (93.4<'C)
(19,58,76). Combustible liquids are divided
into Class II, Class IIIA, and Class IIIB
liquids. Only Class II and IIIA will be con¬
sidered hazardous substances and will be
defined below. There is one notable exception
described in the Note (b) below:
i. Class II - Any liquid having a flashpoint
.  > 100°F (37.8°C) and < 140°F (60°C)
(19,58,76),
ii. Class IIIA - Any liquid having a flash-
point > 140°F (60°C) and < 200°F (93.4°C)
(19,58,76),
[*Note:
a. A liquid is any material which has a
fluidity greater than that of 300
penetration asphalt when tested in
accordance with the "Test for
Penetration of Bituminous Materials,"
ASTM D5-71 (10),
b. When a combustble liquid is heated
within 30°F (16.7°C) of its flash¬
point, it shall be considered to be
in the next lower Class. Hence, any
Class IIIB liquid which is heated
within 30°F (16.7°C) of its flash¬
point is included in the Hazardous
Agent Criteria (58,76).]
3. Flammable Gases    - Any gas at ambient temperature and pressure
which meets any of the following:
i. forms a flammable mixture with air, at a
concentration of 13% by volume or less
(26,77), or
ii. forms a range of flammable mixtures with
air greater than 12% by volume,
regardless of the lower flammability
limit (26,77).
4. Flammable Solids   - Any solid other than a blasting agent or
explosive as defined in 29 CFR 1910.109(a)
which meets any of the following:
i. is liable to cause fire through friction.
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5. Reactive Substances
absorption of moisture, spontaneous che¬
mical change, or which can be ignited
readily and burns so vigorously and per-
sistantly as to create a serious hazard
(15,75), or
ii. burns with a self sustained flame at a
rate greater than 0.1 of an inch per
second along the major axis when tested
in accordance with 16 CFR 1500.44,
Any substance in the pure state or as commer¬
cially produced which meets any of the
following:
i. will vigorously polymerize, decompose,
condense, or will otherwise become self
reactive under conditions of shock,
pressure, or temperature (15,16,19,59,76),
ii. has an autoignition temperature _< ZOOT
(93.4«C) (76).
6. Compressed Gases
7. Cryogenic Fluids
8. Pyrophorics
Any gaseous substance or mixture of gases
having in a container, an absolute pressure
exceeding:
i. 40 psia at 70°F (21.1°C)
(19,23,26,54,77), or
ii. 104 psia at 130°F (54.4°C), regardless of
the pressure at 70°F (19,23,26,54,77),
Or any liquid having an absolute pressure
exceeding 40 psia at lOO^F (37.8°C) as deter¬
mined by ASTM D-323-72 (6,19,26,54).
Any substance which:
i. exists only in the vapor state above
-73*'C, at 1 atmospheric pressure and
which is handled, used, or stored in the
liquid state at temperatures <^ -73°C
while at any pressure (59,68), or
ii. has a normal boiling point _< -238°F
(-150°C), at 1 atmospheric pressure (24).
Any substance that will ignite spontaneously
in air at a temperature of 130°F (54.4''C) or
below (77).
9. Water Reactives
10. Organic Peroxides
Any substance which reacts with water to
release a gas that is either flammable, pre¬
sents a health hazard, or otherwise reacts so
vigorously with water that creates a physical
hazard (15,16,77).
Any organic compound that contains the biva¬
lent oxygen-oxygen structure and which may be
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considered to be a structural derivative of
hydrogen peroxide, where one or both of the
hydrogen atoms have been replaced by an orga¬
nic radical (15,16,77).
11. Oxidizers        - Any substance other than a blasting agent or
explosive as defined in 29 CFR 1910.109(a)
that initiates or promotes combustion in other
materials, thereby causing fire either of
itself or through the release of oxygen and/or
other gases or otherwise yields oxygen readily
to stimulate the combustion of organic matter
(15,19,28,77).
12. Corrosives       - Any substance which:
i. has a pH £ 2.0 or >^ 12.5, as determined
by a pH meter using the EPA Test Method
5.2 or an equivalent method (32), or
ii. when in liquid form corrodes SAE 1(J20
steel at a rate greater than 6.35 mm
(0.25 inch) per year at 55°C (130°F)
as determined by the National Association
of Corrosion Engineers, Standard TM-01-69
or an equivalent method (32,55).
13. Explosives       - Any substance which:
i. produces a sudden almost instantaneous
release of pressure, gas and heat when
subjected to sudden shock, pressure, or
high temperature (27,75), or
ii. which is used primarily for explosion
(i.e. DOT classifies explosives in three
categories- A, B and C, all of which are
considered hazardous agents):
a. Class A - Any explosive possessing,
detonating, or otherwise producing the
maximum hazard. (Examples include tri¬
nitrotoluene, nitroglycerin, picric
acid, lead azide, fulminate of mer¬
cury, black powder, blasting caps, and
detonating primers) (27),
b. Class B - Any explosive not possessing
the maximum hazard but possessing the
flammable hazard. (Examples include
propellant explosives, photographic
flash powder and some special fire
works.) (27),
c. Class C - Any explosive which include
certain types of manufactured articles
which contain Class A or B explosives
or both but in limited quantities
(27).
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14. Mixtures - Mixtures shall be evaluated according to the
following criteria:
i. If the mixture has been tested as a
whole, the results of that testing shall
be used to determine the nature of the
hazards of the mixture (77),
ii. If the mixture has not been tested as a
whole to evaluate the physical hazards,
the use of any scientifically valid evi¬
dence is permitted (77),
iii. If the mixture has not been tested as a
whole, the health hazards shall be
assumed to be equivalent to the health
hazards of the components which compro¬
mise 1%  or more of the total mixture
volume or weight. However, any mixture
which contains a carcinogen, as deter¬
mined by the criteria established in the
Hazard Communication Standard, in quan¬
tities equal to or greater than 0.1%,
shall be assumed to represent the same
carcinogenic potential as these com¬
ponents, in addition to any other hazards
associated with the mixture (77).
iv. If there is evidence to indicate that a
component in the mixture in a con¬
centration less than the above quantity
exclusions, could be released in con¬
centrations exceeding the OSHA PEL or the
ACGIH TLV or are otherwise a health
hazard in the quantity present, then the
mixture shall be assumed to represent the
same hazard as that component which is
released in addition to any other hazards
associated with the substance (77).
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Appendix D.
Proposed NIEHS Laboratory Entrance Warning Placard Criteria
A criteria for Laboratory Entrance Warning Placards is proposed for
NIEHS. These placards are not intended to provide specific warnings to
employees engaged in routine laboratory work. Instead, they are pri¬
marily intended for emergency response personnel who are unfamiliar
with the facility and who need a crude estimate of the nature of the
hazardous materials stored in the area.
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APPENDIX D. Proposed NIEHS Laboratory Entrance Warning Placard Criteria
Warning Statement Criteria
A. Radioactive Material Any area which contains radioactive
materials regardless of the quantity.
B. Radioactive Hazard Any area where the potential for
radioactive exposure is significant.
C. Carcinogenic Material Any area which contains carcinogenic
materials as determined by the manu¬
facturer, reported on the MSDS, or
determined by the proposed NIEHS
Hazardous Agent Criteria, Appendix A
Section A(2), regardless of the quan¬
tity.
D. Reproductive Toxin Any area which contains a human repro¬
ductive toxin in any quantity (except
ethanol) as reported by :
i. the American Medical Association's
Review of Reproductive Toxins (4),
the chemical manufacturer via the
MSDS, or
the proposed NIEHS Hazardous
Agent Criteria, Appendix A,
Section A(6)xi.
n
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E. Toxic Gas Any area purposely generating a toxic
gas (i.e. LC50 <. 1000 ppm for a 4 hour
duration or less) or any compressed
gas storage area for toxic gases.
F. Toxic Chemical Any area which contains toxic substan¬
ces as defined in the proposed NIEHS
Hazardous Agent Criteria, Appendix A,
Section A(5) (Highly Toxic Chemicals),
and the sum* of which equals or
exceeds 100 grams or 0.5 liters.
G. Flammable Solvents Any area which contains Class I, II,
or IIIA liquids, as defined by the
NFPA (59) and the sum* of which equals
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or exceeds 4 gallons per 100 square
feet (including the quantities stored
in safety cabinets and safety cans).
H. Reactive Material Any area which contains reactive
materials as defined by the EPA, 40
CFR 261.23(a) and the sum* of which
equals or exceeds 100 grams or 0.5
liters. A material is considered to
be reactive if:
i. it is normally unstable and
readily undergoes a violent
change without detonating ,
ii. it reacts violently with water,
iii. it forms a potentially explosive
mixture with water,
iv. when mixed with water, it genera¬
tes toxic gases, vapors or fumes
in a quantity sufficient to pre¬
sent a danger to human health or
the environment,
V. it is cyanide or sulfide bearing
material which when exposed to pH
conditions between 2.0 and 12.5,
can generate toxic gases, vapors
or fumes in a quantity sufficient
to present a danger to human
health or the environment,
it is capable of detonation or
explosive decomposition or reac¬
tion at standard temperature and
pressure,
it is a forbidden explosive as
defined in 49 CFR 173.51 or a
Class A explosive as defined in
49 CFR 173.53 or a Class B explo¬
sive as defined in 49 CFR 173.88
(27,28), or
viii. it has a autoignition temperature
< 200°F (93.4°C).
VI
VII
I. Corrosive Material Any area which contains a corrosive
material as defined by the EPA [40 CFR
261.22(a)], by OSHA (29 CFR 1910.1200
Appendix A Section 1) or by DOT (49
CFR 173 Appendix A) and the sum* of
which equals or exceeds 2 gallons. A
material is considered corrosive if:
i. when tested on the intact skin of
albino rabbits according to the
method described by the DOT
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causes visible destruction or
irreversible alterations of the
tissue at the site of contact,
following an exposure period of 4
hours,
ii. it is an aqueous material which
has a pH £ 2.0 or > 12.5 when
using a pH meter in accordance
with EPA test method 5.2 or an
equivalent method (40 CFR 260.20
and .21), or^
iii. it is a liquid that corrodes SAE
1020 steel at a rate greater than
6.35 mm (0.25 inch) per year at
55°C as determined by the
National Association of Corrosion
Engineers, Standard TM-01-69 or
an equivalent method (55).
J. Emergency Contact For each laboratory, a designated
individual shall be listed (along
with an alternate), who is
knowledgeable of the chemical contents
of that laboratory. These indivi¬
dual's work and home phone numbers
will be posted so that they may be
consulted during an emergency.
* Note: "Sum" refers to the original container size; no
attempt should be made to estimate the quantity of-the
substance remaining in the container.
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Appendix E.
NIEHS Hazardous Agent Protocol
A copy of the Hazardous Agent Protocol which is used at NIEHS is
supplied in this Appendix. These protocols are required for experiments
which will need certain hazardous materials. The Protocols are reviewed
by the NIEHS Protocol Review Committee and must be approved prior to the
initiation of the research experiment.
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Appendix E. NIEHS Hazardous Agent Protocol
HIEHS PROTOCOL FOR HAZARDOUS AND/OR RADIOACTIVE CHEMICAL USE
(Must be Typewritten)
Approved by_ Lab/Branch Chief Date
Name
Senior Tenured Investigator Responsible For The Project
______________________________Signature____________
Tlie principal user must ensure that ewery person
involved In the experiment or in the laboratory
is made aware of the hazards, the safety procedures
which should be followed and is given a copy of
this protocol.
All individuals in the experiment must be partic¬
ipants in the NIEHS Medical Surveillance Program
and have had a recent examination.
In order for the protocol to be complete, a training
form for each person Involved must be attached.
hor Office use
Date Received
Date Approved"
By__________I
Protocol Number
Date-Latest Revision
1. Principal User Title
2. Others who will participate in the experiment_
Lab/Branch
3. Chemical Name
4, Chemical Abstract Number for the above_
5. Radioactive nuclides
6. Maximum quantity to be purchased or stored_
7. Maximum activity to be purchased or stored_
8. Rooms where material will be stored________
9. Rooms where Material will be used
10. Rooms where animals will be housed Type of animal(rat, etc.)
_mg
mCi
II. Principal Solvents used (as in preparing dose solutions and in extractions)^
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12. Physical, Chemical and Toxicologlcal Properties
A. Give the chemical structure (show the location of the label If specifically
radiolabeled^__________________^________________________________________________
B. Physical form (solid, liquid, gas)_
C. Vapor pressure or boiling and flash points (if applicable)_
D. Solubility: water_____________; or other solvent
E. Other properties related to stability and reactivity (e.g., corrosive, heat
or shock sensitive, etc.)___________________________________________________.
F. Major known toxic effects
1. Acute____________________________________________________________________
Reference ___
2. Chronic
Reference
13. Description of Experimental Procedure
A. Expected amounts to be used per Bonth________  mg wCI
B. Expected amounts to be used per experiment__________^mg ___________^mCi
C. Approximate number of animals per experiment__________________________
0. Approximate dose per animal_______________mg_________________mCi
E. Method of dose administration
F. How long will the animals be dosed?
6. How long will animals be housed after dosing?
H. Are waste products and bedding considered hazardous?
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I. Where will experlnent be conducted? (Specify hood, open benchtop, glove
box, etc. and the part of the experlnent to which It applies such as
solution preparation or animal dosing).___________________________________
J. Give a brief sumnary of the rationale for the experiment
Outline the procedures to be followed and the safety precautions to be taken.
Include Information on protective clothing and on where and how the material
will be stored, handled, stock solutions prepared, transfers made and
recovered and/or isolated. For radioactive materials include the use of
shielding, use of radiation monitors, swipe tests, etc. Also Include any
special procedures for handling animals._____________________________________
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14. SAFETY PRKEDURES FOR DECONTAMINATION OR EQUIPMENT AND DISPOSAL OF HAZARDOUS
CHEMICALS
A. Give procedures for cleaning and assuring decontamination of:
I. Glassware_____________________________________________________________
•
2. Animal cages
3. Laboratory benches and hoods
B. Give procedures for disposal of wastes (can the material be chemically
converted into innocuous substances: is incineration preferable and if so,
how should chemical be packaged to (ninirnize exposure to incinerator
personnel; or if neither of these two options are possible, how should
waste be packaged for burial in landfills?). Consider liquid (solutions),
solid wastes, wash water, left over unused chemical, and animals in your
description.^____________^________________________________________
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15. EMER6EHCY PROCEDURES
Describe apergency and decontamination procedures to be followed In the event
of an accidental spill or fire Involving the material or other chemicals or
solvents that are part of this research program. If respirators are required
check this box I   | . If this box is checked the Safety Officer will contact
you about your specific requirements and supply the proper equipment and
maintenance schedules. (The Safety Officer or Radiation Safety Officer should
be notified In case of an accident).___________________________________________
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STATEMENT OF TRAINING
AND EXPERIENCE FOR USE OF
HAZARDOUS CHEMICALS, RADIOISOTOPES, OR BIOLOGICAL AGENTS
NAME____________________________________________________________________________
LABORATORY/BRANCH_________________________^BLDG./ROOM____________________ EXT.________
CIRaE HIGHEST AHAINED ACADEMIC DEGREE
High School Technical School B.S. M.S. Ph.D./M.D./O.V.M.
ACADEMIC, GENERAL,  OR SPECIALIZED TRAINING IN
LABORATORY SAFETY,  SAFE HANDLING OF HAZARDOUS
COMPOUNDS, RADIATION SAFETY,  USE OF RADIOISOTOPES,
BIOHAZARD SAFETY, ETC.
COURSE TITLE INSTITUTION/LOCATION DATE
EXPERIENCE  IN HANDLING HAZARDOUS COMPOUNDS/RADIOISOTOPES/BIOLOGICAL AGENTS
AGENT/ INSTITUTION/
DATE      COMPOUND/RADIOISOTOPE        ACTIVITY  (mCi)        TYPE OF  STUDY LOCATION
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Appendix F.
Identification System for Hazardous Materials, National Fire Protection
Association
The warning indices for health, flammability and reactivity hazards
recommended by the National Fire Protection Association (NFPA) is pre¬
sented in this Appendix. This system was developed primarily to provide
protection for emergency response personnel, especially fire fighters.
Wr
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Appendix F. Identification System for Hazardous Materials, NFPA^
NFPA Health Hazard Criteria
Rating   Key Word     Hazard Criteria
4     Severe      Materials which on very short exposure
could cause death or major residual
injury even though prompt medical treat¬
ment were given.
3     Serious     Materials which on short exposure could
cause serious temporary or residual
injury even though prompt medical treat¬
ment were given.
2     Moderate     Materials which on intense or continued
exposure could cause temporary incapaci¬
tating or possible residual injury unless
prompt medical treatment is given.
1     Slight      Materials which on exposure would cause
irritation but only minor residual injury
even if no medical treatment is given.
0      Minimal      Materials which on exposure under fire
conditions would offer no hazard beyond
that of ordinary combustible material.
1 Reprinted from Reference (60)
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NFPA Flammability Hazard Criteria
Rating   Key Word     Hazard Criteria
4     Severe^     Very flammable gases or volatile liquids;
flashpoint < 73°F and boiling point
< 100*F (Class lA Flammables).
3      Serious^     Materials capable of ignition under
almost normal temperatures; flammable
liquids with flash points < IS"?  and
boiling points > 100°F (Class IB
Flammables) or liquids with flash points
> yS^F but < lOO^F (Class IC Flammables).
2     Moderate     Materials which must be moderately heated
before ignition will occur; Combustible
liquids with flash points >^ 100°F and
< ZOO^F (Class II and IIIA liquids).
1     Slight      Materials that must be preheated before
ignition will occur; Combustible liquids
with flash points ^ 200°F but < 1500° F
(Class IIIB liquids).
0     Minimal     Materials which are normally stable and
will not burn unless heated signifi¬
cantly; materials with flash points
> 1500°F.
1 NIOSH (and ORNL) consider Class IB Flammables to be "Severe" hazards
in lieu of "Serious" hazards.
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NFPA Reactivity Hazard Criteria
Rating   Key Word     Hazard Criteria
4     Severe      Materials readily capable of detonation
or of explosive decomposition at normal
temperature and pressure.
3     Serious     Materials which are capable of detonation
or of explosive reaction but require a
strong initiating source or must be
heated under confinement before ini¬
tiation or materials which react explo¬
sively with water,
2     Moderate     Materials which in themselves will
undergo violent chemical change but will
not detonate or materials which react
violently with water.
1     Slight      Materials which are normally stable but
can become unstable at high temperatures
and pressures or materials which react
with water but do not release energy
violently,
0      Minimal      Materials which are normally stable even
under fire conditions and materials which
will not react with water.
c^
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NFPA Hazard Labeling Quadrant
Red
Quadrant
Rammability
Hazard
Blua
Quadrant
Health
Hazard
Yellow
Quadrant
4 severe
3 serious
2 dangerous
T minor
0 none
4 severe
3 serious
2 dangerous
1 minor
0 negligible
4 severe
3 serious
2 dangerous
1 minor
0 negligible
*^* radiation
v^ water reactive
oxy oxidant
Chemical
Reactivity
Hazard
White
Quadrant
Special
Hazard
Symbol
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Appendix G.
Toxicity Rating Criteria, National Institute for Occupational Safety and
Health
The National Institute for Occupational Safety and Health (NIOSH)
has developed a recommended standard for an "Identification System for
Occupationally Hazardous Substances" (65). The toxicity rating criteria
for hazardous chemicals suggested by NIOSH is included in this Appendix.
NIOSH uses the unaltered NFPA reactivity criteria and a modified NFPA
flammability criteria for their other hazard indices (see Appendix F).
Appendix G. Toxicity Rating Criteria, NIOSHI
RELATIVE ACUTE TOXICITY CRITERIA
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Rating Key Wordsj-j    •» ͣ—   rl\^ X  U O L,uj\j  oingxe
Oral Dose:
Rats mg/kg
LU:)U Inhalation
Vapor Exposure:
Rats ppm
LD50-Skln
Rabbits:
mg/kg
less than
or equal to
less than
or equal to
less than
or equal to
EXTREMELY
HAZARDOUS
- 1" 10 5
HIGHLY
HAZARDOUS
50 100 43
MODERATELY
HAZARDOUS
500 1,000 340
SLIGHTLY
HAZARDOUS
5,000 10,000 2,800
NO SIGNIFICANT
HAZARD       or
5,000
• greater
10,000
or greater
2,800
or greater
1 Reprinted from Reference (65)
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RELATIVE TOXICITY RATING FOR HAZARDOUS MATERIALS
(Human Exposure by Any Route)
Rating Key Words Acute
(Single Exposure,
immediate or
delayed effects)
Chronic
(Repeated Exposure)
EXTREME HEALTH HAZARD Death Death*
3  HIGH HEALTH HAZARD
2 MODERATE HEALTH HAZARD
1  SLIGHT HEALTH HAZARD
0 NO SIGNIFICANT
HEALTH HAZARD
Major permanent injury
(Includes mutagens
and teratogens)
Minor temporary or
permanent injury
(Includes skin
carcinogens)
Major temporary or
permanent injury
May threaten life
Minor temporary or
permanent injury**
(Includes nonlife
threatening sub¬
stances which
sensitize the
majority of
exposed workers)
Minor injury        Minor injury
readily reversible** readily reversible
Materials which produce toxic effects only
under the most unusual conditions or by
overwhelming dosage.
 Includes substances which bear a significant relationship to the
development of cancer in man, but excluding the common varieties of
skin cancer.
**Allergens are rated according to their sensitizing potential rather
than the severity of an allergic reaction upon reexposure to a sub¬
stance by a sensitized worker.
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Appendix H.
Typical Label Statements, National Institute for Occupational Safety and
Health
NIOSH has developed a recommended standard for an "Identification
System for Occupationally Hazardous Substances" (65). Typical label
statements for container labels of hazardous substances are supplied in
this Appendix. According to NIOSH, the container label should be speci¬
fically designed for each substance in question. These statements are
intended for guidance only.
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Appendix H.     Typical  Label  Statements,  NIOShI
FIRE AMPLIFYING STATEMENTS
Strong Oxidizer - contact with other materials may cause fire
Catches fire if exposed to air
Spillage may cause fire or liberate dangerous gas
Highly volatile
Contact with water or acid slowly liberates flammable gas
Contact with water may cause flash fire
May ignite if allowed to become damp
Heat, shock, or contact with other materials may cause fire
or explosive decomposition
Contact with other materials may cause fire or explosion,
especially if heated
FIRE HAZARD ACTION STATEMENTS
Keep away from fire, sparks and open flame
Keep from contact with clothing and other combustible
materials to avoid fire
Drying of this product on clothing or combustible materials
may cause fire
Spills on clothing or combustible materials may cause fire
Contents packed under water will ignite if water is removed
Avoid friction or rough handling because of fire hazard
Keep wet in storage—dry powder may ignite by friction,
static electricity or heat
Wear goggles or face shield and fire-retardant clothing when
handling
Clothing and vegetation contaminated with chlorate or its
solutions are DANGEROUSLY FLAMMABLE.  Remove clothing and
wash thoroughly in water. Keep persons and animals off
treated areas
Store in cool place
Keep container tightly closed
Loosen closure cautiously before opening
Store in cool dry place
Store in a cool place in original container and protect from
direct sunlight
In case of fire, stop flow of gas.  Use dry chemical or
carbon dioxide when necessary to gain access to valve
Avoid spillage and contact with moisture or combustion
In case of spillage, flush with plenty of water and remove
contaminated articles
Flush area with water spray
In case of fire, smother with dry sand, dry ground limestone
or dry powder type materials specially designed for metal
powder fires.
Spillage may cause fire.  Do not get on floor.  Sweep up and
remove immediately
1  Reprinted from Reference  (65)
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REACTIVITY AMPLIFYING STATEMENTS
Powerful Oxidizer
Strong Oxidizer
Strong Acid
Strong Caustic (alkali)
Causes severe burns which may not be immediately painful or
visible
Heat, shock, or contact with other materials may cause fire
or explosive, especially if heated
Contact with other material may cause fire or explosive,
especially if heated
Reacts violently with water liberating and igniting hydrogen
May form explosive peroxides
Forms shock-sensitive mixtures with certain other materials
May explode If water content is 10% or below
Contamination may result in dangerous pressure
Liquid and gas under pressure
Extremely hazardous liquid and vapor under pressure
Extremely cold ((   F (   C) below zero))
High Explosive
Explosive
Inhibited monomer subject to violent polymerization
Liquid and gas under pressure
Gas under pressure
REACTIVITY HAZARD ACTION STATEMENTS
Keep from contact with oxidizing materials, highly oxygenated
or halogenated solvents, organic compounds containing
reducible function groups, or aqueous ammonia
Keep from contact with oxidizing materials
Keep from contamination from any source including metals,
dust, and organic materials.  Such contamination can cause
rapid decomposition, generation of high pressures, or
formation of explosive mixtures
Solidifies at about   F (  C) and may break container.  Store
in moderately warm place
Keep from any contact with water
Use only dry, clean utensils in handling
While making solutions, add slowly to surface to avoid
violent splattering
Keep wet in storage—dry powder may ignite by friction,
static electricity, or heat
Do not add to hot materials; do not grind or subject to
frictional heat or shock—explosive decomposition may result
Prevent contamination with readily oxidizable materials and
polymerization accelerators
Do not allow to evaporate to near dryness.  Addition of water
or appropriate reducing materials will lessen peroxide formation
Do not add water to contents while in a container because of
violent reaction and possible flash fire
Do not attempt to loosen or remove material from container
with any tool
Wear goggles and DRY gloves when handling
Put nothing else in this container
Keep dry and handle only in suitable equipment to prevent
metallic contamination.  Consult manufacturer
Keep container tightly closed and away from water or acids
Keep container tightly closed; flush container clean before discarding
Do not put in stoppered or closed container
Note:  Suck-back into cylinder may cause explosion.  Under
no circumstances should the cylinder entry tube be Inserted
in a liquid or gas without a vacuum break or other
protective apparatus in the line to prevent suck-back
Store in original vented container
Store in cool place
Keep drum in upright position.  Do not roll drum on side
Handle under inert gas atmosphere in DRY equipment
Keep from freezing
Loosen closure cautiously before opening
Store separately from, and avoid contact with, dehydrating
materials and other materials
Keep away from fire
Open container carefully and only in dry oxygen-free or inert atmosphere
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REACTIVITY HAZARD ACTION STATEMENTS
Store in cool dry placeStore in cool place in original container and protect from direct sunlightKeep container closed to prevent drying out
Do not heat cylinders
Keep away from acids and heat
Never return unused HYDROGEN PEROXIDE to container.  Dilute
with plenty of water
Avoid spillage and contact with moisture or combustiblesFire or high temperatures may cause explosive decomposition if confinedIn case of fire, smother with dry sand, dry ground limestone,or dry powder type materials specially designed for metalpowder fires.  Do not use carbon tetrachloride, carbon dioxide
extinguishers, or water
Do not use air pressure to transfer
HEALTH RELATED STATEMENTS
Fatal if swallowed
Fatal if inhaled
Fatal if absorbed through the skin
Harmful if swallowed
Harmful if inhaled
Harmful if absorbed through the skin
Can cause allergic respiratory reaction
Can cause allergic skin reaction
Vapor (gas) may cause suffocation
Causes eye burns
Causes eye irritation
Causes burns
Causes irritation
Can be fatal or cause blindness if swallowed
Cannot be made nonpoisonous
Repeated absorption can cause bladder tumors
Rapidly absorbed through skinInhalation can be fatal or cause delayed lung damage
Harmful if inhaled and can cause delayed lung damage
Can cause delayed effect
Vapor extremely irritating ^Extremely irritating gas and liquid under pressure
Gas extremely irritating
Lung injury and burns may be delayedContact with water or moist air liberates irritating gas
Contact with acid liberates poisonous gasContact with water or acid slowly liberates poisonous and
flammable hydrogen sulfide gas
Liberates gas which may cause suffocationRepeated inhalation or skin contact can, without symptoms,
increase hazardCauses severe burns which may not be immediately painful or visible
Can cause rash or external sores
Can cause burns of external sores
Liquid or vapor causes burns which may be delayed >
May cause eye injury-effects may be delayedLiquid penetrates shoes and leather causing delayed burns
May cause sterility
May affect unborn children •:
Cancer suspect agent
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HEALTH HAZARD ACTION STATEMENTS
Do not breathe dust
Do not breathe vapor
Do not breathe mist
Do not breathe gas
Do not get in eyes, on skin, on clothing
Prevent contact with food, chewing or smoking materials
Wash thoroughly after handling
Use only in well ventilated area
Keep container closed
Avoid prolonged or repeated contact with skin
Do not enter storage areas unless well ventilated
Avoid breathing dust or solution spray or vapor
Avoid prolonged or repeated breathing of vapor
Use special protective clothing and gloves
Wear goggles; neoprene, butyl rubber, or vinyl gloves,
neoprene shoes or boots; and clean protective outer clothing
Wear goggles; neoprene, butyl rubber, or vinyl gloves
Always wear a self-contained breathing apparatus or full-face
air-line respirator when using this product
Have available emergency self-contained breathing apparatus
or full-face air-line respirator when using this product
Wear respirator approved by NIOSH or the US Bureau
of Mines for organic vapor, dust, etc.
Wear goggles or face shield, rubber gloves, and protective
clothing when handling
Do not wear ordinary rubber protective clothing, including
gloves and boots
Do not taste
This gas deadens the sense of smell.  Do not depend on odor
to detect presence of gas
Use fresh clothing daily. Take hot shower at end of work shift
using plenty of soap
POISON (with skull and crossbones symbol)
Avoid exposing women of child-bearing age -
STATEMENTS SPECIFING SPECIFIC DISPOSAL INSTRUCTIONS
Flush spill area with water spray.
Soak up spill with sand or earth.  Do not use water.
Flush away spill by flooding with water applied quickly to
entire spill.
Keep upwind of leak:  Evacuate enclosed places until gas has dispersed.
Dike spill and decontaminate by...
Do not flush into sewers.
Dispose of sodium by burning carefully in an open fire.
Sweep up spillage with strong calcium hypochlorite solution.
Treat spillage with strong calcium hypochlorite solution and
flush to sewer.
In case of spillage, keep wet and remove carefully.
Soak up with rags and dispose in covered metal containers.
Consult local solid waste regulations for safe disposal.
Do not sweep. Use vacuum cleaning equipment only.
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FIRST AID STATEMENTS
First Aid CALL A PHYSICIAN AS SOON AS POSSIBLE
If swallowed, induce vomiting by sticking finger down throat or by
giving soapy or strong salty water to drink. Repeat until vomit is clear.
Never give anything by mouth to an unconscious person.
First Aid CALL A PHYSICIAN AS SOON AS POSSIBLE
In case of contact, immediately flush eyes or skin with plenty of
water for at least 15 minutes while removing contaminated clothing and
shoes.  Wash clothing before reuse.  (Discard contaminated shoes.)
First Aid CALL A PHYSICIAN AS SOON AS POSSIBLE
If inhaled, remove to fresh air. If not breathing give artifical
respiration, preferably mouth-to-mouth. If breathing is difficult, give
oxygen.
First Aid CALL A PHYSICIAN AS SOON AS POSSIBLE
In case of eye contact, immediately flush eyes with plenty of water
for at least 15 minutes.  Remove contact lenses if worn.
First Aid CALL A PHYSICIAN AS SOON AS POSSIBLE
In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes.  Flush skin with water.  (Mash clothing before reuse.)
First Aid
In case of contact, immediately wash skin with soap and
plenty of water.
First Aid
Do NOT induce vomiting.  Call a physician as soon as possible.
Antidote:  (indicate commonly available antidote.)
Note to Physicians:  (Give detailed specific treatment including
drug dosage.)
Call the Life Squad or local emergency unit. ͣ '
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Appendix I.
Precautionary Label Text, American National Standards Institute
The Chemical Manufacturing Association has developed guidelines for
the preparation of precautionary labeling of hazardous materials. The
American National Standards Institute has adopted these guidelines.
This Appendix presents the Precautionary Label Text from these guide¬
lines which are primarily intended to provide warning for acute effects
from a single accidental exposure.
Appendix I.    Precautionary Label Text, ANSI^
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Selection of Precautionary Label Text
Class of
Hazard
Signal
Word
Statements of
Hazard Precautionary Measures
Instructions in Case of
Contact or Exposure
Highly Toxic MAY BE FATAL IF
SWALLOWED
Wash thoroughly after handling. * ,«POISONCill a Physiciin '
FfRST AIDj If swallowed, induce
vomiting immediately by giving two
glasses of water and sticking finger
down throat. Never give anythinc by
mouth to an unconscious person
WARNING! HARMFUL IF SWALLOWED Wash thoroughly after handling. FIRST AID: t If swallowed, induce
vomiting immediately by giving two
glasses of water and sticking finger down
throat. Never give anything by mouth
to an unconscious person. Call a physi¬
cian.
Highly Toxic MAY BE FATAL IF
ABSORBED THROUGH
SKIN
Do not get in eyes, on skin, on clothing.
Wash thoroughly after handling. % *POISONCall I Physician !
FIRST AID: In case of contact, immedi¬
ately flush eyes or skin with plenty of
water for at least 15 minlues while re¬
moving contaminated clothing and
shoes. Wash clothing before reuse. (De¬
stroy contaminated shoes.)t (Thorough¬
ly clean shoes before reuse.)+
HARMFUL. IF ABSORBED
THROUGH SKIN
Avoid contacl with eyes, skin, and clothing.
Wash thoroughly after handhng.
FIRST AID: In case of contact, immedi¬
ately flush eyes or skin with plenty of
water for at least 15 minutes while re
moving contaminated clothing and
shoes Call a physician. Wash clothing be¬
fore reuse. {Destroy contaminated
shoes.)+ (Thoroughly clean shoes before
reuse. )t
1 Reprinted from Reference (5)
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Cbss of
Hazard
Signal
Wiird
Sutemcnts of
Hs7ilTd ^ciutiofMry Metuirei
Intlfuctions in Case of
Contact or txpouirc
Highly Toxic MAY BE FATAL IF
INHALED
Do not breathe (dust, vapor, mist, gas).*
Keep container closed.
Use only with adequate ventilation.
*. POISON W' Call a Physician    t^
FIRST AID: If inhaled, remove in frc*h
air. If not breathing, give artificial respi¬
ration, preferably mouth-to-mouth. If
breathing is difficult, give oxygen Call
a physician.
HARMFUL ir INHALED Avoid breathing (dust, vapor, mist, gas).*
Keep container closed.
Use with adequate ventilation.
X       Strong Sensitizer,
Z Lungs
MAY CAUSE ALLERGIC
RESPIRATORY REACTION
Avoid breathing {dust, vapor, mist, gas).*
Keep container closed.
Use with adequate ventilation.
FIRST AID: If inhaled, remove to fresh
air. If not breathing, give artificial respi¬
ration, preferably mouth-to-mouth. If
breathing is difficult, give oxygen Call a
physician.
FIRST AID: If inhaled, remove to fresh
air. If not breathing, give artificial
respiration, preferably moulh-to-mouth-
If breathing is difficult, give oxygen Call
a physician.
Physiologically Inert
Vapor or Gas
CAUTION! (VAPOR) (GAS)* REDUCES
OXYGEN AVAILABLE
FOR BREATHING
Keep container closed.
Use with adequate ventilation.
Do not enter storage areas unless ade¬
quately ventilated.
FIRST AID: If inhaled, remove to fresh
air. If not breathing, give artificial re^i-
ration, preferably mouth-to-mouth. If
breathing is difficult, give oxygen. Call
a physician.
Irritant, Eye CAUSES EYE IRRITATION Avoid contact with eyes.
Wash thoroughly after handling.
FIRST AID: In case of contact, immedi¬
ately flush eyes with plenty of water
for at least IS minutes. Call a physician.
C      Irritant, Eye and Sttin WARNING! CAUSES IRRITATION Avoid contact with eyes, skin, and clothing.
Wash thoroughly after handling.
FIRST AID: In case of contact, rnimedt-
ately flush eyes with plenty of water for
at least IS minutes. Call a physician.
Flush skin with water. (Wash clothing
before reuse,)t
Strong Sensitizer.
Skin
MAY CAUSE ALLERGIC
SKIN REACTION
Avoid prolonged or repeated contact
with skin.
Wash thoroughly after handling.
FIRST AID: In case of contact, imrrwdi-
ately wash skin with soap and plcnt\ of
water.
•Select applicable word or words.
t Use phrase when appropriate.
{Do not use when vomiting is not recommended. For recommended statements, see 4.5 and 4.6.
160
CbKof
Hazard
Sif:nai
Word
Statements of
H«urd Preciutioniry Measures
Instructions in Case of
Contact or fc^posure
Corrosive, Eye CAUSES (SEVERE)* EYE
BURNS
Do not pel in eyes.
Avoid breathing (dust, vapor, mist, pas).'
Keep container closed.
Use with adequate ventilation.
Wash thoroughly after handling.
FIRST AID: In case of contact, immcdi-
aieiy flush eyes with plenty of »;ttci Inr
at least 15 minutes. Call a physician
Corrosive, Eye and
Skin
CAUSES (SEVERE)* BURNS Do not get in eyes, on skin, on clothing.
Avoid breathing (dust, vapor, mist, pas).*
Keep container closed.
Use with adequate ventilation.
Wash thoroughly after handling.
FIRST AID: In case of contact, immedi¬
ately flush eyes and skin with plenty of
water for at least 15 minutes while re¬
moving contaminated clothing and
shoes. Cali a physician. Wash clothing
before reuse. (Destroy contaminated
shoes.)+ (Thoroughly clean shoes be¬
fore reuse. )t
Extremely Flammable
Liquid or Flammable
Gas
DANGER! EXTREMELY FLAMMABLE Keep away from heat, sparks, and flame.
Keep container closed.
Use with adequate ventilation.
Flammable Liquid WARNING! FLAMMABLE Keep away from heat, sparks, and flame.
Keep container closed.
Use with adequate ventilation.
Flammable Solid WARNING! FLAMMABLE Keep away from heat, sparks, and flame.
Combustible Liquid CAUTION! COMBUSTIBLE Keep away from heat and flame.
(^e Table 2 for selection of appropri¬
ate fire-extinguishing statement.)
Pyroforic Chemical EXTREMELY FLAMMABLE
CATCHES FIRE IF EXPOSED
TO AIR
Keep away from heat, sparks, and flame-
Keep container closed.
Strong Oxidizer DANGER! STRONG OXIDIZER
CONTACT WITH OTHER MA¬
TERIAL MAY CAUSE FIRE
Keep from contact with clothing and other        Remove and \
combustible materials. inp promptly.
Do not store near combustible materials.
Store in tightly closed container.
ash contaminated cloth-
•Select applicable word or words.
tUse phrase when appropriate.
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Appendix J.
Hazardous Material Identification System Personal Protective Equipment
Index, PPG Industries
A Hazardous Material Identification System (HMIS) for the coatings
and resins industry was developed by PPG Industries. This system is
intended to provide employees with information concerning potential
health, flammability and reactivity hazards and the necessary pre¬
cautions associated with chemical substances. HMIS hazard indices for
reactivity and flammability are referenced from the NFPA (60) and the
health hazard criteria is obtained from Smyth (97). This Appendix pre¬
sents the HMIS Personal Protective Equipment Index utilized for the
labeling of containers of hazardous substances at PPG facilities.
162
Appendix J. HMIS Personal Protective Equipment Index, PPG Industries^
Index     Personal Protective Equipment
A       Safety glasses
B      Gloves and safety glasses
C      Gloves, safety glasses and synthetic apron
D      Gloves, face shield and synthetic apron
E      Gloves, safety glasses, dust respirator and
synthetic apron
F      Gloves, splash goggles, vapor respirator and
synthetic apron
G       Gloves, splash goggles, vapor and dust respirator
and synthetic apron
H      Gloves, airline hood or mask, fullsuit and boots
X       Use only with direct supervision; standard
operating procedures must be developed to handle
these wery  hazardous chemicals.
1 Reprinted from Reference (50)
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Appendix K.
Safe Handling Data Sheets, Dow Chemical
In 1957, Dow Chemical reported on the need for a clearer expression
of the character and degree of hazard associated with chemicals. They
developed a program where supervisory personnel are supplied with Safe
Handling Data Sheets, which provide specific information of a practical
nature, for each hazardous chemical in their department. A Safe
Handling Data Sheet form is presented in this Appendix.
164
Appendix K.    Safe Handling Data Sheet, Dow Chemical^
IIOCHIMICAI  IISIAICH  Oir&lTMiHT
THE    DOW   CHEMICAL    COMPANY
MIDLAMO     MICHIOAN
DATA   SHEET   OF   PROPERTIES,   HEALTH   HAZARDS,   AND   PRECAUTIONS
FOR   SAFE   HANDLING   OF   MATERIALS
MM.tClA.Aa POaWA.* CI*CM>CAk MAMC
MXICULA* WCKtHf tNOUtT»IAL MTCilMl  ITAMOACe
IT*UCTb«M. ro*MU«.A  -  (MCOM^OWTKIM
KOH.INC ^(MMT
•c
iCtMTtOM TEW MttTlHC  ^OtNf vAt)* rttsw«( — M, aj'c
5r CO»*OUVEMCU  (TaC«« PHYSICAL ITATC
CHemCAi. RfACTiYiTT 000*   (l>^iwri* CBxaimMi* M Aa)
iT»«tt.lt»    (T. H*C»*.-i
TYf I Of CONTACT CLASSIflCATlOH OF TOXIC PlOPERTlCt
D
M«Mlr h#aK IN ͣ vrri Mirf •*
^Kd^r >« •'>' CPCM liMT f       I     Vafot cif^iMr saf caaal* at I    J    utfMr ••> (l>« *r**-
ͣMKsal initatiffM
r ft*T«Tv M**' l*crr««ti«a « ͣ»!• ͣͣ
D «»M (4 M>M* «lt|h< wfiia
ͣ rflrct.   Sm«al »#• ^•n|lr  aKart r*pa*a)# <*M»wiral«aT (aiM« cantijrrablp wriiM**•«la^            r~*l     •mj/w •lOglf P>«1mi|«4 ͣI------1    raoar • kwa anrf/w awt <
ͤ     5tn||Ir piflon^vd (i|M«wr «Mi cava* •« ͣ» ir^rmai a< tW ikin.      r~~~L     Am rtp«*\m' lapirflf cuHrpraird pTBlongrd iwMartt «a> ca«»f apptfctablv <n>ia(i*M, L_,    >ott«>. t*nt draik.paaatblf a aiiU few* a«d<«> laas taaa* apprrciahir ivsiratr
iaiHTf 4ti* ͣͣ ahMrptiMM.
« *m««( »T*'IWig
DUST OR
MIST
ͤ     No sfaifaMC iatWT npfftrA
D TVoM aitj nea* WtiiM>a« in a 4ii*tr •( *t(iy araafphrf* ta^••• ͣ(mI htl iMi ifHWrrabl* a^/v pralann^d at irprafrrf *l-pciwvi m*y cava* irxrwC iatwy.
ͤ    Dv*'T ot «)a(r at^aiH**"* r*'*'"' '* ͣ*** a*^ ͣtwaM (iaiaifra^
ͣ• aMii ftuplt) M»d/ar rq^«i«« aMy raaw a^riMit irafrMHr
n5t>a>f* ttp»aiMt (mimmti) aaf cava* ^atfc m *^im<f tTatvMc
•fn<Mi«M M paia l« <(m nv> at r*af«ratMf paaaaf** at iltr a^Mt.       |___I    tyairMC iaiufy, aad/a> ^f cat
iva^tatary f«aa*(#«.
nSiaiU rfp>a«*ir«cf^d.m l/7U.a. •> (rfiiMMly .«p«at*d««>        [      |   »-«» r«t«*<
•liftw arM'BK Mtvr. aa4/a> ca«ar afftrriafct*. b«a aat » ͣ
HaiiM arf M^vfawr paaaafva.
** iMalrrakIr tnitaitaa la tW
D C*ra vaty ahan aBp*«Mi rill caNaa aafiMM afa«a«i« atfwf
Ot-T., »k»ek Maf ba ͣ»aff»v*^ mttSrmml uͣ•a| vtti aai raaaa mimj.   |l«wr«a«, if aahatM
"rw*4. mmm m fa»a aaviaaa aM* U*«Mg aW -aa «>f n
1 Reprinted from Reference (42)
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Appendix L.
Chemical Material Handling Guide, Johnson Wax
Johnson Wax developed Chemical Material Handling Guides for pro¬
viding information regarding chemical hazards and safe handling proce¬
dures, to the employees who handle these materials. A typical Chemical
Material Handling Guide is supplied in this Appendix,
Appendix  L.    Chemical Material  Handling Guide,  Johnson Waxl
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Chemical material handling manual
i c  johnson • son. inc.. racinc. wiscohsi*
/^tH,aOt^<U/*-t^^:y ^lauiC ^    Ji' fSttM-^rrt*^
H«2ANC   NATIMC DATE ISSUED
9.fau»> S, /(f 7^
>ltb\<A, 3, I ? 7S
JJJ /e(.
BT onocn OF
^e^^.
lu^^^Ltt^Uy cZ^jlaC^     TiCaC        Molecular Fofimila     V^2/     Ca^ ,y^y)
^e^^Jiil^yLfi^ .i-A^^-Ji. j^L^   :t^Ct-U   Physical Form ditw^t/ - ^a^oM^ "Hf^^
Chemical Nam^ or Composition
Synonyms
Warning Properl
Health Hazard Rati
PROTECTIVE EQUIPMENT REQUIREMENTS RELATED TO TYPE OF OPERATION
I    Cloud SysMiM - Sulk handlinf ind siora|t, conlinuous fMcton. eic.
in welt ventilated ireis.
II.   Koutina Handling - Operitions requiring open weighing, trinsfernng.
routine manuUciuring and packaging.
III.    Grafts Contact PoBsibla - Nonrouline hand operations, emergency
repairs, spills, temporary ventilation failure.
ng;  (0-4)   Eve  f-      Skin   3      Inhalation J.      Ingestion 3       /    TLV CS'   ppm   /
Eyes
a^=t"*^
/Skin
COMMENTS
EMERGENCY PROCEDURES
Skin Contact:  Direct skin contact or contact resulting (rom
contaniination of shoes or clothing.
____ No ill ettect or miury expected, maintain
cleanliness.
____wash contaminated area and remove contaminated garments
within reasonable time.
____Wash contaminated area upon delectable contact,
remove contaminated clotliing immediately.
X    Fhi^h exposed areas ot skin with copious amounts of water,
remove contaminated clothing immediately.  Report to
the Medical Department (^J^.^^ ""« ͣ *•«« ͣ
SPECIAL PRECAUTIONS AND EMERGENCY FIRST AID
Eye Contact:   In the event o( detectable eye contact, immediately
flush with water for S minutes.  Then report directly to the
Medical Dept. for evaluation and/or treatment.
Kespiiatory protection'  Atmospheric levels must be maintained
t>elow TLV-  When respiratory protection is required lor
emergencies or (or designated operations, use:
-a.   Dust mask-
_b   Respirator-
>^ r    Chemical gas mask (full lace wil
canister ] Q^y]    X ri    All line respirator or self<ontained breathing apparatus.
iihO^/, <v7>
STORAGE. HANDIINC AND DISPOSAL REQUIREMENTS
Slora
2X
Mal'l. Construction   ,tt£t^i^, ytrr <^«4 ^
Spill Control«.0^t<-t^^ •
Bulk Disposal/^iiucA'-'j* '
(ia MOT C/S£' *>»-~y~"
Container Disposal.ontainer uisposai „, • ^J
' u^*t£u
r ii jUa^ju/yrii^.^^ Repkg Red Jilt^y J^'lXit/C^
Spill Category
ͣ^6*.
g^^xg;:^ ^^^^-<^-^^--^-^^ "^^^^
f HFMICAL AND PHYSICAL PROPERTIES
loM.ni Poini      *'frMnn|Pt       T*!^ SoluhiUty
Vap D»n (An ͣ 1)
Exp. l.m. Ot by *ol. m ttr)
MoiecuUf «i. CxCi'nsiOA Coef
FUs^ Potni Awio l|n. Temp. ^ /
Esl   Shell Lilr
1 Reprinted from Reference (12)
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Appendix  L.    Chemical Material  Handling Guide,  Johnson Wax^
CHEMICAL MATERIAL HANDLING MANUAL
i    C     jOHHiO»«   • SON.   INC..  «*C1NC , WIICONSIN
^yypU^cAJ*^^i^ dc^ ^    J^' 1^<LM.-rf^
HAZARC   MATING
MCALTH
DATE issueo
•g. 19 7(,
rta^LcA, 3. IJ 7S
JJJ /o^
• T OKOCK or
fe/j^.
Chemical Nam^ or Composi
Synonyms
War
e or Compos lion ^/JS;
'^^-^^^J
ͣ^.^^^ning Prniv.fiiP<^X/-.,>f^^V .^.-L^L^iA^A^   a^-^ ͣ^   Physical Focm  C^g-a^t^ -   tc1-^-&^ ^xZ^grc^^^^ f f ,,^>
Heallh Hazard Rating:  (0-4)   Eye J-      Skin   ^      Inhalation ji_  Ingestion 3      /   TLV CS   ppm   /     mg/M^
>$ /SkinPROTECTIVE EQUIPMENT REQUIREMENTS RELATED TO TYPE OF OPERATION
1.   CIo««d SyaMms - Bulk htndlint and storage, continuous reactore, etc. K y   a.in well veniilitei) areas. ^'a^i
II.   «omin« Handling - Ooeriiions requinns open weijhinj, tfan$(errin». jfjfouline manulacturing and packaging. L-Aj-fM     i
III.    GfoAa Contact Poaaibla - Nonrouline hand operations, emergency y^yrepairs, spills, temporary ventilation failure. C^iV^T^—
COMMENTS d*'^^   AjUm^ iJ-n-H-eJ-^   *^-* t-^ Ofx.tA.cJ' u^<aU A.f-*..tti, a-Z^^7Ct^,Ue.4^ ?Jy^A.*<^t.lt-i.Uj -ewi   yX^^'^-./tAy fjU^ X^^^-H^
EMERGENCY PROCEDURES
Skin Contact:  Direct skm contact or contact resulting from
contaniinalion o( shoes or clolliing.
_____ No ill elfect or iniury eipected. mimiain
cleanliness.
_____Wash containir\ated area and remove contaminated garments
within reasonable time.
_____Wash contaminated area upon delectable contact.
remove contaminated clothing immediately.
_X_ Flush ejposed areas o( skm with copious amounts ol water.
remove contaminated clothing immediately.  Report to
the Medical Department (^J^-k^
SPECIAL PRECAUTIONS AND EMERGENCY FIRST AID
Eye Contact:   In the event o( detectable eye contact, immediately
flush with water for S minutes.   Then report directly to the
Medical Dept. (or evaluation and/or treatment.
Hespiratory prtstection'   Atmospheric levels must be maintained
below TLV.  wnen respiratory protection is reouired lor
emergencies or for designated operations, use:
.a.   Dust mask.
.b    Kespiiator-
V r    Chemical gas mask (full face wii
canister) y
Aju ^£i^&.   All line respirator or self-<contained breathing apparatus.
.hvX/lA^
^^^^:r^:^E^^^tr^t^
STORAGE. HANDLING AND OIS'POSAL REQUIREMENTS_______________storage dlt'*^ "-^ Z*^   '5<-^'~J Mifl. Construction   ,luZv^, A.<-'t***- ,
Spill Controlv^^i*-*^ ͣ^
'>;^-2''^^;^-^^•^^^/MJflU,'
spill Category
^*>^ji£(ha^Z££L
CHEMICAL AND PHYSICAL PROPERTIES
».Den (
t.wnsion Coeluoleculai «1
SpetilK Cuvily      ,A//ViSfOSilY, Vao, *n (Alt:!) Est. StwK Litf
Ag!0 l|n. TewpFi.>ih h>tniEip   Li*-ntbT''Ol. .n«"WAi»f Solubility
1 Reprinted from Reference (12)
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KALTM MA2AM3 »ATINC COOC    (Lell QuadranO
0 No siinificam health hazard.
1 Slight Health Hazard - Irritaiion or minor reversible iniury
possible.
2 Moderate Health Hazard - Temporary or minor permanent tniivy
mey occur.
3 High Health Hazard - Maior iniwy likely unless irampt action
is taken and medical treatment is given.
4 Eitreme Health Hazard — life threatening or maia permanent
damage may result from single or repeated esposire.
FBt HAZAgP gATINC CCPE  (Upper Quadrant)
0 Non-llammable
1 Flash point at or above MffT. TCC.
2 Flash point at or above ^OSff. TCC and
bela» 140^   TCC.
3 Flash point at or above 7yf   TCC and
belo» 100T   TCC.
4 Flash point beloo 73*F. TCC.
gtACTIvmr HAZAgP gATINC COOC  (light Quadrant)
0 Normally stable (chemical or physical change only under extreme
conditions).
1 Subiect to moderate chemical reaction or physical clungc at
elevated temperatures and/or pressures.
2 Subiect to moderate chemical reaction or physical change at
normal temperatures and/or presswes.
3 Readily undergoes violent chemical reaction or physical change.
4 Capable of eiplosive chemical reaction or extremely shock
sensitive.
SFtCIAl HAZARD WAgNINC ST).aOLS
(Lcwer Quadrant)
QKY  ~ Oxidizing Agent
ACID   - Strong Acid
(ASE  - Strong gase
^w'- Avoid Contact With Water
CA  - Carcinogenic Agent
SCA  - Suspected Carcinogenic Agent
FUMiWABU STOItACE «tQUH£MENTS
Liquefied Petroleum Cas (LPC) - Limit ol 300 lbs. net (MT or full cylinders) per fire zone unless in special room.  Store away from
heat,   ignition sotfces and oxidizing agent.
Class lA Liquid (Flash Point  KTif..   toiling Point   < 100^.)  gasement storage prohibited.  Storage of 5 gal. or larger containers
permitted only in approved storage cabinets or inside storage rooms on ground or upper floors.  Maximum storage height - 1 drum.
Maximum storage contairar size:    glaaa or plaatic - 1 pint,   maial can - 1 gallon,   >a<atv can - 2 gallons,   D.O.T. matal drum - 60
gallom.  Stole away from heat, ignition sources and oxidizing agerts.
Class Ig Liquid (Flash Point < 73f.,  Boiling Point > 100^.)   tasenent storage prohibited.  Storage of 5 gal. or larger containers
permitted only in apticMed storage cabinets or inside storage rooms on ground or upoer floors. Maximum storage height • 1 drum.
Maximum storage container size:    glaaa or plaatic - 1 quan,   macal can - 5 gallons,   aafaty can - S gallons,   D.O.T. matal Avn —
60 gallons.   Store away from heat, ignition sources and oxidizing agents.
Class IC Liquid (73T. "Flash Point  ^ ^OCTf.) Basement storage prohibited.  Maximum storage height - 1 drum.
Maximum storage container size:  glaaa or plaatic - 1 gallon,   matal - S gallons,   safety c«i - S gallons,   D.O.T. maiat drum - 60
gallons.  Store away from heat, ignition scfces and oxidizing agents.
Class II Liquid (lOOT.-^ Flash Point < laOPf.)  Basement storage limited to 100 drums (three high) or equivalent gallonage per
pile   Ground or upper floors limited to 300 drums (three high) or equivalent gallonage per pile.  Maximum size permitted:  same as
Class IC Liquid.  Store away from heat, ignition sources or oxidizing agents.
Class III Liquid (Flash Point _> 140T.) Basement storage limited to 4S0 drums (three high) or equivalent gallonage per pile.
Ground or upper floors limited to 1000 drums (five high) cy equivalent gallonage per pile Maximum size permitted same as
Class IC Liquid.  Store away from oxidizing agents.
STANOAM) FIKE FIGHTING AGENTS
Use water fog or dry chemical - exceptions noted on front.
NOTIS
£;*-«<--»-'-«•
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